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SUMMARY

This project was designed to develop antiviral agents by adapting new enzymatic and pharmacokinetic

principles to inhibition of the HIV-reverse transcriptase. Towards this end synthetic organic procedures were

directed to synthesis of compounds in the following categories.

1. 3' Nucleosidee spiroxiranes and a series of related compounds having the potential to function as suicide

inhibitor of the reverse transcriptase through the 3' functionality.

2. A series of sterol phosphonoformate analogs designed to improve delivery of the active

phosphonoformate (PFA) moiety to sites of viral replication.

3. A series of 5' sterol ester derivatives of azido thymidine designed to improve the pharmacokinetics and

blood half life of AZT.

Synthetic compounds were tested for antiviral activity against HIV and EIAV in tissue culture, against

purified HIV-reverse transcriptase in enzyme kinetic studies, where appropriate and samples of synthetic analogs

were supplied to the US Army Antiviral Program for screening against a battery of 10 viruses of interest as

military disease hazards.

In addition to the targeted objectives, the serendipitous observation of a cell product that enhances the

sensitivity of HIV-reverse transcriptase towards inhibtion by Foscarnet (PFA) by almost 1000 fold, was explored

further resulting in preliminary identification of the sensitizing compound.

The major accomplishments in the categories listed above are summarized below and are described in

more detail in the appropriate sections of the final report.

Organic synthetic procedures for the synthesis of a new class of compounds, the 3' nucleoside sproxiranes

were teve!,t-cd. A series of these and related compounds and intermediates modified at the 2' and 3'

functionalities were tested for activity against HIV and ElAV in tissue culture. Six compounds showing

promising antiretroviral activity were identified. Several additional compounds were identified in the subsequent

USAMRID screeing tests is Deing active dgauLs adwtionai viruses iacluumig Punta, Toro, Vaccima, and Yellow

Fever.

A procedure for ynthesis of sterol esters of phosphonoformate (FOSCARNET) was developed by



condensation of cholesterol chloroformate with the appropirate dialkylphosphite. Several of these compounds

displayed greater antiviral activity than the parent compound PFA and side chains that enhanced (or detracted)

from the activity were identified.

Three 5' cholesterol ester derivatives of AZT were synthesized and showed antiviral activity in tissue

culture demonstrating that the cholesterol ester hydrolases of the cell could liberate the active moiety

intracellularly. The 3H radiolabelled AZT derivative of cholesterol sebacate was synthesized and used to evaluate

blood and tissue half life of the 3H-AZT moiety in mice. Administration of AZT as the sterol estei derivative

inproved the blood half life of AZT by over 100 fold (< 1/2 hr to > 48 hr) and was accompanied by significant

accumulation in tissues including brain.

The interaction of the effective antiviral compound 3' uridine sproxirane and the recombinant HIV

reverse transcriptase enzyme was investigated in depth in order to characterize the suicide inhibition native of

the interaction. This compound was designed as a potential suicide inhibitor of reverse transcriptase through

the oxirane functionality at the 3' position. This compound showed good antiviral activity against HIV in cell

culture and also against a second retrovirus (Equine Infectious Anemia).

In order to determine if the observed antiviral activity was due (as predicted) to inhibition of reverse

transcriptase, the kinetic properties of 3' uridine spiroxirane were evaluated against the purified recombinant

HIV-reverse transcriptase in vitro. In order to do this the triphosphate derivative of the nucleoside analog (the

true putative inhibitor) was synthesized using a newly developed procedures for synthesizing nucleoside

triphosphates.

It was found that the 3' uridine spiroxirane triphosphate derivative was an effective inhibitor of the HIV

reverse transcriptase in the 0.1 to 1 micromolar range. The time course of the inhibition was progressive as

expected for a suicide type inhibitor. Furthermore, the inhibition was not reversed by addition of excess template

thus distinguishing it from a simple chain-terminating inhibitor and confirming that the inhibition resulted in the

progre,",' -nd permaae.i, inactivation of the enzyme characteristic of a suicide inhibitor. Thus it is concluded

that the a.tiviral ;c'i'v o, tme spiroxirane analogs we ave synthcsiz,;a is indeed related to their abiity to

function as suicide susbstrates for the HIV reverse transcriptase.

The compounds synthesized and supplied to USAMRID for antiviral testing are tabulated. The test data



indicating I,, cytotoxicity and therapeutic index for all compounds showing antiviral activity are summarized on

the Appendix to this final report.

The project was thus characterized by an unexpectedly high degree of success.

Of a total of 4a compounds synthesized and supplied to USAMRID for antiviral testing a total of 9

proved to have effective activity against one or more viruses of interest as military disease hazards including HIV,

Punta, Toro, Vaccinia, and Yellow Fever. These compounds and the viruses against which they are effective are

listed on the final page of this report. Futhermore, most of these showed low cytotoxicity in cell culture assays

suggesting that they will be potentially useful therpeutic agents if future in vivo testing is ever carried out.

Finally, the basic enzyme kinetic studies carried out in the exteilded (unfunded) 4th year of the contract, support

the basic idea underlying these investigations, in that effective antiviral agents can be developed based upon the

principle of suicide inhibition of key viral enzymes.



A. INTRODUCTION

Retroviruses are characterized by the anomalous storage of their genetic information in th
form of RNA. They are a diverse group of organisms which have been shown to be causative ageni
in a number of mammalian and avian diseases states Lentiviruses are a subfamily o
retroviruses which have been linked to the induction of arthritis, encephalitis, and slow neurologic-
diseases in certain species. Many of these viruses are characterized by their ability to develop nov(
antigenic variants that can escape temporarily from host immune surveillance Interest i
retroviruses in human disease states has increased with the isolation of HTLV I and II as the causativ
age ts ef adult hun.an T cell leukemias and of HIV I and 11 as the cause of Acquired Immun
Deficiency Syndrome (AIDS)

The most recent evaluation of the AIDS epidemic in the U.S. indicates that the currer
total of approximately 70,000 AIDS cases is accompanied by a further 1 to 1.5 million infecte
individuals, the majority of whom will progress to the clinically overt disease state in the next 5-
years. In the near-term absence of an effective vaccine an increase in this infected/symptomle.
category is likely to continue for a number of years.

In addition to an antiviral therapy for acute cases of AIDS therefore, there is clearly pressin
need for an effective antiviral drug regimen suitable for administration to large numbers of otherwi,
healthy individuals in order to arrest progression of the disease. By preventing viral replication, suc
therapy may also reduce dissemination of the virus and thus indirectly fulfill some of the immediai
functions of a vaccine. The current drug of choice, AZT can have undesirable side effects when use
at maximum therapeutic dosages over prolonged periods. In addition HIV-variants with increase
resistance to AZT have recently begun to appear. Combination therapy with drugs having a differei
mechanism of action can reduce the likelyhood that resistant variants will appear. The drugs beir
developed in this project are designed with the above potential for use in long-term combinatic
therapy low of toxicity as a primary goal.

Replication of retroviruses is critically dependent upon a single enzyme called rever
transcriptase (RT). This is an RNA-dependent DNA polymerase first found in the purified virioi
of Rous sarcoma virus by Temin and murine leukemia virus by Baltimore The enzyrr
transcribes the viral RNA into DNA in the first step of viral replication. Since host cells do ni
contain reverse transcriptase, several molecules of the enzyme are packaged in each virion and enti
the cell together with the viral RNA. It is at this stage that viral replication is most sensitive
inhibitors of the reverse transcriptase, before amplification of the viral genome and pol gene directe
synthesis of endogenous RT has taken place.

The principle that inhibitors of reverse transcriptase will inhibit replication of retrovirus(
is well established. For example, 3'-azido-3' deoxythymidine, the triphosphate of which inhibits th
RT activity of HIV, is a potent inhibitor of virus replication in cultured H-9 cells in the rage of 1
10 micromolar and is being used successfully in patients with AIDS. Prolonged administratio.
may cause serious side effects. Another agent which has shown promise is phosphonoformate (PFA
Foscarnet) which inhibits the RT activity of with an I., of only 0.1 micromolar. However, muc
higher concentrations of up to 340 micromolar are required for complete inhibition of H11
replication in H-9 cells Other drugs including the dideoxycytidines which are also based upoi
inhibition of RT by chain termination of the viral template are in clinical trial. Since none of thest
drugs permanently inactivate the reverse transcriptase and since they do not accumulat(
intracellularly in significant amounts, virus replication will resume when blood levels of the drug!
decrease.

Since there is no complete animal model for HIV which reproduces the immunodeficiency,
as an adjunct to the tissue culture studies thisproject will also utilize the Rauscher murine leukemia
virus which has a reverse transcriptase with close homology to that of HIV, for ir vivo testing of new
antiviral drugs. This will be supplemented by testing drug toxicity in human T lymphocytes growing
in tissue culture.

Suicide Inhibitors of Reverse Transcriotase

Suicide inhibitors, also known as Kcat inhibitors, are active site directed substrate analogs
which contain a latent, reactive group. Following cleavage of the analog by the target enzyme the
reactive group is released at the active site and inactivates the enzyme Inhibitors of this type
have several potential therapeutic advantages int that they can be designed to be highly specific for



the target enzyme. Since most normal cells do not contain active or functional reverse transcriptases
this reduces the possibility of side effects. Furthermore, by their nature, inhibitors of this type

remain metabolically inert unless specif ically cleaved by the target enzyme. Finally, the inhibition
is permanent and irreversible, so that viral replication will not res,.me when the blood levels of the
drug decrease. This feature could be particularly useful in long-term therapy of chronic human
retrovirus infection.

Inhibition of retroviral reolication by .- Nucleoside Soiroxirane Derivatives:

An apparent suicide inhibitor of E.Coli DNA polymerase was described by Abboud et al.
It was shown that adenosine 2'3'-riboepoxide 5'-triphosphate irreversib'y inactivated the enzyme by
a covalent interaction. Because of the intrinsic reactivity of the epoxides however they are not suited
for use under physiological conditions. We will therefore synthesize a series of nucleoside 3'-
spiroxirane analogs. These are designed to inhibit the enzyme by an analogous suicide mechanism
and are based upon the observation that the uridine 3'-ribospiroxirane derivative is an inhibitor of
retroviral replication in cultured cells and selectively suppresses reverse transcriptase production by
the VCF 21 (Moss) vaccinia HIV-RT recombinant. Furthermore at therapeutic levels it has no
significant effects on 3H-thymidine incorporation in cultured T-lymphocytes.

In the first step of replication of viral DNA by reverse transcriptase, activation of the primer
3'-OH by the enzyme results in incorporation of the suicide nucleotide by a normal 3',5'-
phosphodiester linkage. At this point the inhibition resembles a simple chain termination similar to
that produced by other Y-blocked nucleoside analogs such as 3'-azidothymidine (AZT) and
dideoxycytidine. However when the next step in the elongation reaction is attempted, the enzyme
by activating the Y-oxygen of the spiroxirane functionality becomes alkylated by the substrate and
effectively commits suicide. A primary objective of these studies will be to characterize the kinetics
of inhibition of the purified HIV-reverse transcriptase by the nucleoside spiroxirane triphosphates
to determine if this second suicide step occurs and contributes to the observed antiviral activity of
these compounds. Initial indications that the analogs can accomplish irreversible inactivation of
intracellular RT support this possibility, and further efforts will be made to incorporate features into
the molecule which favor the suicide pathway,
Because of the greater stability of the oxirane ring under physiological conditions these analogs offer
several advantages over the simple epoxide types: A schematic representation of the consequences
of an interaction with a suicide inhibitor versus a chain terminator is given below.

VIRAL RNA - G - A

VI.RAL DNAYji CHAIN TERMINATOR

VIRAL RNXA- o A- -G A-

S C U C U

VIRA H INACTIVE RT
VI RA 0

SUICIDE INHIBITOR



B. WORK ACCOMPUSHED

E oxide Suicide Inhibitors:

Epoxide-containing irreversible (suicide) inhibitors have been reported for a number

enzymes, the structures of two such compounds are shown below. One of the first, [N-(L-3-tran

carboxyxiran-2-carbonyl)-L-leucyll-amido (4-guanido) butane was isolated from Aspergill
japonicus and was found to irreversibly inhibit cysteine proteases by alkylation of the sulfvdr
group at the active site.

0 CH3

C HN SH NN ii 2
F0 IN NN

OH HN
01 0

HOV
0

[N-(L-3-trans-carpoxioxiran-2-carbonyl) 
9 -( 2 ,3 -Anhydro---ribofuranosyl)adenine

- L-leucyl]-amido(4-guanido)butane

A 2',3'-riboepoxynucleoside, 9-(2,3-anhydro-6-D-ribofuranosyl)adenine, was shown, as the 5"

triphosphate, to irreversibly inhibit avian myeloblastosis virus DNA polymerase (a rever.
transcriptase) Its mechanism of inactivation, shown below, is believed to involve alkylation (
the enzyme in the active site upon activation of the epoxide ring after incorporation of the nucleosid
to the end of the growing DNA strand

C T T T
Step I Ste T2

c A e C 2A IncorporationC 0 Tnativai2 0 OH
OH OH0

I' EzymeEnzyme

" proposed mechanism for RT inactivation by 2',3'-riboepoxyadenosine.

A similar compound, 1 -(2,3-anhydro-3-D-lyxofuranosyl)cvtidine, was recently synthesized

by Broder et. al. and was found to inhibit HIV in vitro Although the mechanism of inactivation

was not elucidated, irreversible inactivation was considered a possibility. We have also synthesized

the corresponding 1 -(2,3-anhydro-$6-D-lyxofuranosyl) uridine and found it to have antiviral activity.
However these epoxide derivatives unlike the spiroxiranes (see below) are also cytotoxic at higher
concentrations probably owing to the greater reactivity of the epoxide ring



Preliminary Synthetic and Antiviral Screening Studies:

The reverse transcriptase of HIV is a highly error prone enzyme, a factor wkh Ich probably
contributes to the high mutation rate of the HIV genome. We have shown that reverse transcriptase
readily incorporates dUTP ii' piece of dTTP when transcribing from a poly rAdT template, and this
incorporation, like that of dTTP, is particularly sensitive to inhibition by PFA (figure).

4C

300W
PFA CONCENTRATION giN

Reverse Transcriptase catalyzed Incorporation of d-UTP. Differential Inhibition of
First-strand Synthesis by-Foscarnet,

Since uridine is an unnatural base for the cellular DNA polyrnerases. initial studies were
carried out using uridine nucleosides to enhance the antiviral selectivity.

Synthesis of Uridine 2' and 3'-Ribosprxrns

3'-uridine spiroxirane was synthesized from uridine by the sequence of reactions shown
below. The procedure begins with the selective tritylation of uridine by the procedure of Cook and
Moffat (38). Chromatographic separation of the isomeis yielded the 2'5'and 3'5'-di-O-trityluridines
in good yield. The 2',5'isomer was oxidized with chromium trioxide in pyridine/acetic anhydride
to 3',5'-di-O-trityl 3'-ketouridine. Treatment of this compound with two equivalents of
d imethyloxosulfonium methylide yielded the 2',5' -di-O- trityl spiroxirane derivative which upon mild
acid catalyzed hydrolysis yielded the deprotec'.ed 3'-uridine spiroxirane.

The corresponding 2'-spiroxirane deriva .. e was also prepared from the 2',3'-di-O-trityl
isomer by analagous procedures and characterized by IR and NMR spectroscopy.

140 OH py'ridine Ho t O0Tr OHr01

9 10 1

croi 0 0

Aco uO (CH43)2 -CN TOOH
pyridja. 0 OxTr D?450 0 OTr CH)OH/CHC 3  0 0

12 13 Is



Synthesis off Soiroxirane Nucegosides:

This %4,ll be carried out by the general procedures used for synthesis of the uridine 3 -
ibosprzxirane described in section C above. The further extension of this to the svn1tesis of the 2'-
piroxiranes from the 3'5'-di-O-trityl isomers and the 3'-dideoxy spiroxiranes from the Y-mono-
)-trityl derivative .s summarized in the scheme below.

HO Phicc1 TrO or

HO OH pyridine O. ~

CrO, 0 

AC 0 (CV.))S-CH7  T SOH HOH
;~rd~ Tr DMSO 0 OTr CH)oH/cKcI-.

ph c-c Tr~ DK Tr J -,OH ,0/- )
pyiie 0 OH 2)Bu)5iH 0 CH IZH/CHC11

This route to the deoxynucleoside spiroxiranes is preferred since direct conversion of the
)rresponding derxynucleosides by procedures analagous to steps 1-3 in the above scheme may lead
)base elimination following conversion to the 3'-keto derivative ' . Since trityl ethers of primary

Icohols are more readily hydrolyzed than those of secondary alcohols it is not possible to obtain the
-mono-trityl uridine spiroxirane directly f rom the 3',5' derivative, which must first be completely

eprotected and converted by the procedure of Michelson and Todd ' ree radical deoxygenation
f C-2 by the proc;edure of Acton tj A via the 2'-O-phenylthiocarbonate followed by
eprotection of the 5'-hydroxyl group yields the desired 2'-deoxy-3'-spiroxirane. The absolute
onfigurations of the 3' and 2' uridine spiroxiranes obtained by this synthesis have not yet been
ssigned. However it has been reported by Corey and Chaykousky ,that dimethytoxo-sulfcoilum
liethylide affords spiroepoxides with an equatorial methylene in reaction with 4 t-butyl
yclohexanone. which would lead to spiroxiranes having the ribo-configurations illustrated.
,piroxiranes in the alternative lyxo configuration however may also be obtained by this general
)rocedure by reaction of the 3'-ketoderivatives with dimethyl sulfonium methy!i%-AX, as illustiated
n the scheme below. In contrast to dimethyloxosulfcriium methylide, this reagent yields
piroexpoxides with an a-xially oriented methylene

N, - U( C H 3 ) 2 5 -C H 2  0 U UO ~t DMSO/1HF oTr cxci / 3ic 3 H

12 16 2&

0 U 1'PhOCI 0 U 05

py~idi2O '4~ n)i 14n CHcI2/cxloH
A18W



Antiviral Activity of Uridine Soiroxiranes and Cytotoxicity Screening in Human T-
Lvmohocy.

A serzci of approximately 30 nucleoside analogs, suggested by the considerations outlined in
section B, were synthesized. These were screened for ability to inhibit replication of equine.
infectious anemia 'irus growing in equine derma. fibroblasts. This is a lentivirus having a close
homology with HIV and is non pathogenic to humans. It is used as a preliminary screen for
antiviral drugs beforL testing against HIV grown in A 3.01 human T-lymphocytes as described in
section D. C~totcAicitv was evaluated at concentrations from 25-500MM in IL-2 supplemented
CTLL T-Lymphocyte cultures pulsed with 'H thymidine at 24 and 48 hours.

1 2 3 4 5 6 7
22AC ETLU T22AU 231PU SBC TSPU USP

Antiviral Activity of Some En~oxy- and Oxirane Nucleosides:

Viral replication was monitored by RT assay on the pelletized virions from the culture
.medium. As illustrated in the figure above, 7 of these compounds inhibited viral replication by
greater than 50% when present in the culture medium at a concentration of 100MM. The two most
effective analogs were the uridine 2', 3'-lyxo epoxide (compound 2) and the uridine 3Y-
ribospiroxirane (compound 7). Both compounds were also tested for cytotoxicity by measuring their
effects on 'H-thymidine incorporation in the IL-2 dependent CTLL T-iymphccyte cell line in tissue
culture.

The 3'-uridine spiroxirane derivative was added to control and EIAV infected cultures over
a rangc If concentrations from 5 to 100MuM and reverse transcriptase activity was assayed on the
pelletizeoi virions after 8 days. Virus replication was almost completely inhibited by 100M
concentrations of the 3' uridine spiroxirane the 1,~ being about 25MUM. The corresponding 2'-
spiroxirane used as a control had no effect at similar concentrations. The 3'-spiroxirane was non-
toxic to T-lymphocytes the 1, for inhibiting 'H-thymidine incorporation being greater than 500MuM.
Since the epoxide derivative was somewhat inhibitory to T-cell proliferation at concentrations above
100pM, whereas the spiroxirane analog was not, the nucleoside spiroxirane family has been selected
for further in depth characterization in this project.
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Antiviral Activity of Uridine 3'-ribosDiroxirane.

Cultures of equine dermal cells were infected with a standard inoculum of

the EIAV retrovirus in the presence of increasing concentrations of uridine 3'

spiroxirane. Virus replication was measured by following release of reverse

transcriptase into the culture medium. In separate experiments growth inhibition

of cultured T lymphocytes was evaluated by measuring incorporation of tritiated

thymidine (TdR) into cellular DNA. Note the greater sensitivity of the viral

versus the cellular polymerases presumably due to the ability of the cellular

polymerases to "proofread" and excise the unusual nucleoside.



-Antiviral Pronerties of the Sterol Phosphonoformates

Despite the sensitivity of the HIV-RT to inhibition by PFA, replication of the virus in tissue cultt
is relatively insensitive, the 1~, being of the order of 50 14M.

We have shown in previous studies, by use of sterol ester analogs such as the sterically hindered a
hydrolysis resistant cholesterol aa-methyl ethyl caproate (CMEC), that intact cholesterol esters enter ct
via a specific endocytotic transport process To enhance deliverability of the active PFA moiety to,
endusomal sites of viral replication, cholesteryl phosphonoformate ester analogs of PFA have b(
synthesized and characterized.

Cholesteryloxycarbonylphosphonoformates:

A series of mono- and di-alkyl cholesteryloxycarbonylphosphonoformates have been successfu
prepared via an Arbozov reaction between trialkylphosphites and cholesterylchloroformate.

0 0 I0cc a -' 0
Nk,

Triesters gave acceptable spectroscopic characteristics and were selectively hydrolyzed to the mon
and di-sodium salts

oR%.

Prooerties of Some Sterol Phosohonoformates.

Cmpd,5 .R' R MP (C-) Rf

a CAH5  CAHt 110-111 0.60 (A) °

b CH 2 CH2 CH (CH,)2  CH 2 CH2 CH (CH3), 67-69 0.51 (B)

CH 2 CHO (CH3)2 OCH 2  CH 2CHO (CH3) OCH, 106-108 0.30 (A)

d CH, CH 2 CH, CO, C H CH, CH2 CH2 CO2 CH, oil 0.33 (A)

e C2H, Na _220 0.29 (C)

f Na Na _300

0 Solvent systems: A, 50% ethyl acetate/hexanes, B, 20% ethyl

acetate/hexanes, C, 52/14/1/1 CHCI,/CH3OH/con NHOH/H 20.



A number of compounds of this type having both aromatic and aliphatic substituents have been test
for antiviral activity in vitro, as detailed below. Incorporation of the sterol moiety in an appropriate triesi
environment can result in compounds having 20-30 times the antiviral potency of the parent compound PF
Table lists the effect of increasing the number and size of the R groups on the melting point a
chromatographic mobilities of some of these derivatives.

Pending development of the low biohazard CPE assay for HIV infectivity described below, t
antiviral potency of the drugs was evaluated against Equine Infectious Anemia Virus (EIAV) growing in fe
equine fibroblasts. This is a lentivirus with a reverse transcriptase having the highest degree of homolo
with HIV- I RT. The assay consists in measurements of RT activity on pelletized superratants of infect
cultures 8 days following infection. These sterol esters of phosphonoformate show an interesting pattern
antiviral activity in this system

ANTI-VIRAL ACTIVITY OF SOME

STEROL PHOSPHONOFORMATES

CP 50 jaM

1000- POST INFECTION
"aDEPP 50 O

" PFA 50 pM

> 500-

J /DMCP I 0UM

0 20 40

TIME (MIN.)

The approximate I,= for inhibition of EIAV replication by PFA is between 40 and 50 PM. The
liethyl-phenyl-phosphonoformate ester (DEPP) is only about 20% as active as PFA and the doubly charged
lisodium cholesterol phosphonoformate (CP) is essentially inactive. Substitution of the phenyl group w, ith
; cholesterol group, however, results in a major enhancement of activity. For example, the closely related
)MCP (lower curve,, in which cholesterol is esterified to the formate moiety, has 10-20 times more
nti-viral activity than the parent compound PFA. Some of the more active analogs display activities close
o the theoretical maximum predicted by the enzyme kinetic studies.



The sterol phosphonoformates display another useful property since the antiviral effects persist fc
a considerable time (up to 8 days) after removal of the drug from the culture medium. It seems likely th,
this prolonged antiviral protection may be due to intracellular accumulation of the analog followed by slo
hydrolysis and sustained release of the active PFA moiety. One of the objectives in this Project is to exploi
this observation in more depth by measuring rates of intracellular accumulation and hydrolysis of ster,
phosphonoformates using 14C-labelled compounds synthesized by analagous procedures. In this way ligan(
which enhance uptake can be distinguished from those which enhance (or reduce) hydrolysis. Th
information will be used to enhance pharmacokinetic properties which may prove clinically useful.

SYNTHESIS AND ANTIVIRAL ACTIVITY OF AZT-STEROL DICARBOXYLATES:

3H-labelled AZT was prepared by NaB3H, reduction of the 5'aldehyde derivative and coupled
cholesterol by a C,, (Sebacate) linker as described in section D, to yield cholesteryl sebacyl 3H-AZT (CS1
AZT). Unlabelled cholesteryl succinyl AZT (CS-AZT) and cholesteryl carbonate AZT (CCAZT) having tl
structures illustrated below, were also synthesized

STRUCTURES OF SOME SYNTHETIC

AZT STEROL DIESTERS

H 0.CH.

HHCH

0

n- 0 2 0 Cholesterol Carbonate AZT (CC-AZT)

0

n - (CH2) 8 Cholesterol Sebacylate AZT (CSb-AZT)

The uptake and accumulation of the 'H-labelled AZT sterol sebacylate was compared with that c
'H-AZT in the human T-lymphocyte cell line over a 48 hr period at two concentrations (1 pM and 5 'V
in the medium. Cells were harvested at intervals and washed using a Mash harvester before countini
Maximum accumulation and rentention (following the wash procedure) occured within 1 hour and z
approximately 15 and 80 fold greater for the sterol derivatives than for free AZT at the two concentrituor
(IpM and 5MM) respectively



ENHANCED ACCUMULATION OF RADIOLABELLED

CSB - AZT IN T LYMPHOCYTES

A -.

-2 -- . . .• -- - 7
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The unlabelled AZT-sterol dicarboxylates showed good antiviral activity at similar concentratio
is measured by suppression of viral RT levels in culture supernatants Figure suggesting that the prodru
were being hydrolyzed intracellularly to the free form. Use of the radiolabelled analogs to explore facto
regulating this intracellular accumulation and release will be a major objective of the further studies propose
in this project.

ANTIVIRAL ACTIVITY OF
SOME STEROL AZT DIESTERS

DRUG SCREEN 6/20 8 DAY

3E4 T

I- 40

Cs' - AZT

cc AZT
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SLOW CIEARANCE OF V.AZT.C33 FROM
3L000 AND TISSUES

LEELS

ILOflF1'L ir[

TIMX ArMlU 04NIEIO (MR*

TIssug Distribution of -H-AZT-CSB 25 Hours and 60 Hours foilowint Iniection of a Single 20me/ke

Tissue 25 Fir 60 Firs

Sample dpm puM AZT Sample dpm pM AZT
dprn per m& equivalent dpm per mg equivalent

liver 42596 38.4 33 57594 62.6 54

spleen 10247 183 159 9873 80.3 70

thymus 1606 61.8 54 1661 139 121

ovary -- 3 33 2273 59.8 52

skin 1398 20.9 Is 1589 8.4 7

stomach 11500 134 117 10779 38.2 33

lung 2311 25.1 22 11324 104 90

heart 21275 154 134 707 4.5 4

kidney 18073 38.8 34 7183 37.8 33

brain 3914 9.3 8 3922 42.5 37

muscle 2043 16.7 15 4516 36.7 32



SYNTHESIS OF NUCLEOSIDE TRIPHOSPHATE ANALOGS FOR ANTIVIRAL TESTING:

The classical procedures for synthesis of nucleotide triphosphates require relatively large quantities of

the nucleoside precursor and frequently give poor yields.

Ludwig and Eckstein (J. Org. Chem. 1989,54,631-635) have reported an approach involving condensation

of an activated nuclcoside derivative with inorganic pyrophosphate. In this synthesis 2-chloro-4H-1,3,20-

benzodioxaphosphorin-4-one phosphitylates the 5-hydroxy group of a nucleoside to form an intermediate 2,

which on subsequent reaction with pyrophosphate produces a nucleosidylcyclotriphosphite 3. This intermediate

is oxidized with iodine/water to furnish nucleoside 5'-triphosphate. The procedure is suitable for use with low

milligram quantities.

The series of reactions illustrated in Scheme I was successfully applied to microscale preparations of the

5'-triphosphates of both AZT and 3' uridine spiroxirane la which was previously synthesized and shown to have

antiviral activity.

The formation of intermediate 3 was detected by 3 P NMR spectroscopy. The observed chemical shifts

are comparable to those reported 'in the literature. The spectrum is of the ABX type where the AB part

corresponds to the two phosphate groups with close but not identical shifts and the X part corresponds to the

trivalent phosphorous atom. Oxidation of the intermediate 3 yields the normal triphosphate. In the 3 P NMR

spectrum, the triplet of the trivalent phosphorous atom of the intermediate compound 3 disappears indicating

complete oxidation.

We suspected some nucleotide by-products due to the contamination by a small amount of triphosphate.

Also hydrolysis of intermediate 2 could result in phosphorous containing contamination detected by 31P NMR.

These by-products must copurify with the unreacted nucleoside on DEAE-cellulose chromatography.

The dntiviral activity of the synthesized AZTTP was tested and proved comparable to, and in some cases

even more effective than, a sample provided by the Burroughs Wellcome Co., thus validating the procedure. The

nucleoside spiroxirane triphosphate may exist in two different isomeric forms which may or may not have

identical antiviral activity. We have isolated one isomer that has proved antiviral activity. Isolation and

characterization of the other isomer requires further investigation. The validated procedure was then applied

to synthesize the 5' triphosphate of 3' uridine spiroxirane.



Scheme I

R1 R1  
R1 R2

0

HO ~Ia
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The phosphitylating agent 2-chloro-4H-1,3,2-benzodioxaphosphorin-4-one was purchased from Aldrich.

Dimethylformamide (DMF) was dried over MgSO 4 and distilled under reduced pressure. Anhydrous dioxane

was distilled from LAH. Anhydrous pyridine was prepared by fractional distillation of refluxing pyridine with

potassium hydroxide.

1P NMR spectra were recorded on a Brucker 300 spectrometer with broad band decoupling. TLC was

performed on either silica GHLF (Analtech) developed with isopropanol, ammonia, water (3:1:1) (system 1) or

on DEAE-cellulose (Analtech) developed with 0.02 N hydrochloric acid (system 2).

Bis(tri-n-butylammonium) wovrohosphate. Tetrasodium diphosphate decahydrate (2.23 g, 5 mmol) was dissolves

in water (50 ml), the solution was applied to a column of Dowex 5OWXB in the H form and the column was

washed with water. The eluate was directly dropped into a cooled (ice water) and stirred solution of tri-n-

butylamine (2.38 ml, 10 mmol) in ethanol (20 ml). The column was washed until the pH of the eluate increased

to 5.0 (approximately 70 ml of water). The ethanol/water solution was evaporated to dryness and reevaporated

twice with ethanol and finally with anhydrous DMF and diluted to 10 mL This solution was stored over 4-A

molecular sieves.

Nudeoside spiroxirane la (100 pmol) was dissolved in anhydrous pyridine/DMF, 1/4, V/V and

evaporated to dryness in vacuo. The residue was dried further over PpO, under reduced pressure for 2 hours

at room temperature. The reaction flask was filled with nitrogen, during all the following manipulations a small

positive pressure of nitrogen was maintained in the reaction vessel. Anhydrous pyridine (200 sl) and DMF (800



1) were injected through septum. A freshly prepared 1 M solution of 2-chloro-4H-13.2-benzodioxaphosphorin-

4-one in anhydrous dioxane (110 ul, 110 p1) was then injected into the well-stirred solution of nucleoside. After

15 minutes a well-vortexed mixture of a 0.5 M solution of bis (tri-n-butylammonium) pyrophosphate in anhydrous

DMF (300 pl) and tri-n-butylamine (100 p1) was quickly injected and the reaction mixture was stirred for 10

minutes. A solution of 1% iodine in pyridine/water (98/2, V/V) (2 ml, 157 .mol) was then added. After 15

minutes excess iodine was destroyed by adding a few drops of a 5% aqueous solution of NaHS0 3 and the

reaction solution was evaporated to dryness. The residue was dissolved in water and applied to a DEAE-

cellulose column which was eluted with a linear gradient of 800 ml of each 0.05 M and 1 M TEAB. The

fractions were characterized by NMR spectroscopy. The presence of the characteristic triphosphate group was

confirmed by NMR as indicated in the figure below.

NMR SPECTRUMi OF 3' URIDINE SPIROXIRANE TRIPHOSPHATE DERIVATIVE

uvouP 13) 0ACX I Ti so 1 R0it oma 1O

1 I

USt I~.
11 tt1

t 1l.

I 4.4!40 01.t

Frl 1tm146
0? 41406 I
op, Pa.v M

l SIMOI
t:Z .00 I

IN .04.0046

0 4 0 --0.0.. -



ENZYME INHIBITION STUDIES WITH 3' URIDINE SPIROXIRANE TRIPHOSPHATE

The recombinant HIV-reverse transcriptase was expressed in the vaccinia virus construct VCF21 as

described in previous progress reports. The enzyme was purified from culture fluids by column chromatography

on DEAE cellulose and carboxy-methyl cellulose columns. The purified enzyme was used to synthesize DNA

using a poly rAdT template and following the enzyme activity by measuring incorporation of 'H labelled dITP.

The synthesized 3H DNA was collected on acid washed filter, and counted in a scintillation counter. It was found

that 3' uridine spiroxirane was an excellent inhibitor of the enzyme in this system. The inhibition was time and

concentration dependent consistent with the irreversible inhibition associated with a suicide inhibitor. More

detailed kinetic studies on reversibility however will be required to establish this and to distinguish the kinetics

observed from those of a chain terminating inhibitor.

2.0E5
1 .8E5
1.7E5 0
1 .5E5
1.4E5 0
1 .2E50
1 .1E5

9.0E4
7.5E4
6.0E4
4.5E4
3.0E4
1 .5E4

0.0 
0 20 40 60 80 100 120

-ig ur;: Activity of HIV-reverse transcriptase and inhibition by synthetic 3' uridine spiroxirane triphosphate

Key 0 control 0 0.05 uM A .25 uM A .25 pM 2.5 pM * Reagent blank



The triphosphate of 3' uridine spiroxirane was more potent as an inhibitor of the HJV reverse transcriptase than

the triphosphate of AZT synthesized and tested in this system under the same conditions.

1 1 E5

1 .0E5

9.0E4

8.0E4

7.0E4

6.0E4

5.0E4 -

4.0E40

3.0E4

2.0E4 
* A 

___
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Figue Iniiino -reverse transcriptase by synthetic AZT-trighosphate

Keyocontrol *.O5pM 0.25juM &.25,uM A 2.5 uM E Reagent blank

Preliminary experiments have been conducted to characterize further the nature of the inhibition by 3' uridine

spiroxirane triphosphate. The inhibition is further confirmed as irreversible suicide type by the fact that addition

of excess template does not reverse it, thus distinguishing it from that of a chain terminating inhibitor where new

template would be expected to overcome the inhibition.



Expression of HIV-Reverse Transcriotase In Different Cell Lines.

In order to determine if the recombinant HIV-reverse transcriptase was expressed in different
forms depending upon the cell type, the vaccinia VCF-21 construct was grown in a number of
different cell lines of both human, monkey and rodent origin. The expressed reverse transcriptase
was tested for inhibition by Foscarnet at two different levels (I and 10 nanomolar) and compared to
the E. Coli recombinant HIV-RT (Kindly donated by Dr. Steven Hughes Fort Detrick M.D.) and
the wild type HIV-RT. Both the wild type and E. Coli HIV-RT's were resistant to PFA showing
essentially no inhibition at the lOnM level. Previous studies have shown that both enzymes have I.,'s
for PFA in the 200-400 nM range. The recombinant HIV-RT expressed in eukaryotic cells however
showed a range of phenotypes as indicated in figures 3 and 4 below. Both U-937 and Vero cells
expressed enzyme sensitive to I nanomolar PFA, whereas human embryo lung and A-498 cells
expressed RT-enzyme having wild-type sensitivity. Hela, HuTK- and CV- I cells as observed
previously expressed enzyme having intermediate PFA sensitivity

PPA4ENSTVtrY OF RECOMBINANT VCF-21 MIV REVERS
TRANSCAIPTASE EXPRESSED IN DIFFERENT CELL LINES.

INHIBITION BY 10 nM PFA
10-

.e,17 yeW0 "" PUTIC" CV-1 "K.-1 04L 1. Cos
A-40

Sensitivity of Recombinant HIV-Reverse Transcriwtases to 10 Nanomolar PFA.

The VCF-21 vaccinia construct was grown in the indicated cell lines and the activity
of" the expressed reverse transcriptase was measured in the presence (dark blocks) or
absence (open blocks) of 10 nanomola~r PFA.
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expressed RT-enzyme having wild-t~ pe sensii,\ ,t\ Hela, HuTK- and CV- I cells 3S observed
pre\ iously expressed enzyme having intermediate PFA sensitivity

* i PFA

0

U-S37 Veo KbOLA WAA EL A-496 E. COrN

Sensitiity of, Recombinant HIV - Re'eerse Transcrintases- to I Nanoinolar PFA.

The VCF-2! vacclia construct %%as grown in the indicated cell .'nes and the activity
of the expresseO rverse transcriptase was measured in the absenLe (open blocks) or
presence of I nanomolar PFA, The height of the open blocks i! a measure of the
yield of recombinant enzyme activity In the different cell lines. Note the extreme
sensitivity of the HIV-RT to PFA when expressed in the U-937 macrophage and vero
monkey kidney cell lines.

0

I

I0.

U-037 Veo M@L& MUTK- CV-l SCI1 MEL E CON
Mm

t.-498

Stusili'itv Of .iecomnbinant 11- Reverse Transcriptases, to IQ Nanomolar PFA.

The VCF-21 vaccinia construct -as grown in the indicated cell lines and the act Ivt%
of the expressed reverse transcriptase was measured in the presence (dark blocks) or
absence (open blocks) of 10 nanomolar PFA. Note that the enzyme produced in HEL
I MR and A498 cultures resembles the E. Coli recombinant and wild type HIV- RT

in being relatively resistant to PFA The enzyme expressed in HeLa. HVTK and CVI
cells iis of intermediate sensiti' It% and that expressed in U-937 and vero cells is
maximally inhibited by PFA, Sensiti%'tt% of the vero enzyme remained followinq
purification. Cross sensitizing experiments on mixtures of PFA sensitive and resistant
preparations and measurements of RNAse H activity of all constructs are in progress
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Appendix II

COMPOUNDS SYNTHESIZED:.

Comroounds synthesized and prepared for shitoment to USAMRIIQ for antiviral testing.

1. 2',02-Anhydrouridine

2. 2',02-Anhydrocytidine hydrochloride

3. 3',5'-Di-0-benzoyl-2'-0 2-anhydrouridine

4. 5'-0-j- Butyldimethylsilyl-3'-0- benzoyl-2',0'-anhydrouridine

5. 2',3'-Anhydro-5'-O-trityluridine

6. 3'-Deoxy-2'-thyniidinene

7. N3-Benzyl-2',5'-di-0-trityluridine

8. 5'-0-j- Butylaimethylsilylanhydrouridine

9. N'-Benzoyleytidine

10. 2',3'-Di-O -mesyl-5'-0-trityluridine

11. 5'-0 -4-Butyldimethylsilyl-2',3'-isopropylideneuridine

12. 2',3'-Isopropylideneuridirie

13. 2',3'-0-Sulfinyluridine

14. 2',3'-Benzylideneuridine

15. N'-Benzoyl-2',3'-0-Sulfinylcytidine

16. 2',3'-O-Sulf inylcytidine

17. 3',5'- Di-0-trityl-2deoxy-2'-oxouridine

18. 3',5'- D----butyldimethylsilyl-2'-deoxy-2'-oxouridine

19. 2',5'-Di-O-1-butyldimethylsily1-3'-deoxy- 3'-oxouridine

20. Diethyl (cholesteryloxycarbonyl) phosphonate

21. Disodium (cholesteryloxycarbonyl) phosphonate

22. Di-[ 1 -(3 -carboethoxypropyl)J cholesteryloxycarbonyl

23. Di -(2,3- isopropylideneglyceryl) cholesteryloxycarbonyl phosphonate

24. Di-[ 1 -(3-methylbutyl)1 cholesteryloxycarbonyl phosphonate
Di- I -(lithium 3-carboxypropyl)J cholesteryloxycarbonyl phosphonate

25. Sodium ethyl (cholesteryloxycarbonyl) phosphonate

12



26. Sodium I -(3-carboxypropyl) 1 -(30 carboethoxypropyl) [cholesteryloxycarbonyll

phosphonate

217. Adenosine 2',3'-Riboepoxide

28. Thymidine 5'-(1, ,2-dioxaphosphorin-2 -oxide)

29. Thymidinene 5'-(1I,3,2-dioxaphosphorin-2-oxide)

30. Thymidinene

31. 2-Ethoxy-5-chloro-6-methyl- 1 ,3,2-dioxaphosphorin-5-ene-2-oxide

32. 2-Ethoxy-5-chloro- 1 ,2 -oxaphosphol-4-ene- 2-oxide

33. 2,4-dichloro-5-methyl- 1, 3,2 -dir' maphosphole- 2-oxide

34. 2-methoxy-4,5-diie1y1- I ,3,2-dioxaphole-2-oxide

35. Thymidine 3*,5'-oxetane

131



Appendix III

TEST DATA ON ANTI HIV DRUGS



USAMRIID

Antiviral Drug Screening Program 05/18/90

STRUCTURE SUBMITTER CTR NO AVS NO

CHIRAL 01141.01 KN-II-55 AVS-006466

DATE RECD AMT RECEIVED [mgj MOL WT (au)

O 12-28-89 226 .218

HANDLING/STORAGE

NH

SOLUBILITY

N 0

STABILITY

HO

ALT NAME

2' ,3' -DIDEOXYTHYMIDINENE

COMPOUND NAME

2', 3' -DIDEOXYTHYMIDINENE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=?T>VEE>YF>KHF>P IC>JE>SF>VV>AD2>VSV HOST VH RTE LDS0 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN :Dose = mg/kg]

VIR VR VR. :D0 CELL MTC TI TI
+  

LAB PRT DATE VIR HST VR VR+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV 4.99 MT2 48.8 13.29 SO MTT

HIVC .32 CEM 5.5 > 222.13 SO MTT
NOT ACT VERO 84.3 0 So MTT 90-03-06

PT NOT ACT VERO ill 0 SO MTT 90-03-06
SF NOT ACT VERO 93.8 0 So MTT 90-03-06
VEE NOT ACT VERO 232 0 SO MTT 90-03-09
YF NOT ACT VERO 100 0 So MTT 90-03-06



PLATE 1HK IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466
DRUG 6466 MTTASSAY TAI: 35.67 St: 9.78

1 2 3 4 5 6 7 8 9 10 11 12

teeant *Mround pstic bakground

A 0.128 0.131 0.131 0.130 0.130 0.131 0.037 0.034 0.035 0.035 0.034 0.034

to x do drug 64 " ex pern nta l t x O c c

B 1.400 1.627 0.356 0.363 0.376 1.639 1.651

C 1.362 1.625 0.418 0.386 0.384 1.622 1.588

0 1.367 1.657 0.627 0.570 0.580 1.712 1.666

E 1.430 0.369 1.821 1.729 1.850 1.785 0.358

F 1.481 0.364 1.541 1.414 1.737 1.753 0.343

a 0.160 0.368 0.127 0.130 0.142 0.156 0.338

drug 08 vnem.ic bacground
5 0.133 0.129 0.131 0.135 0.131 0.132

tox- "0 toxlaty oc-4*9 contr vc-vWu control 8= -highest drug ono vtse showfln are OPUC4d donauiued

VIRUS HIV38 PROJECT I 6520-2
CELLS KT2 satisfactory, Active; Retest SPONSOR USAMRIID

SHIPMENT NUmBER 63 TEST DATS 04/04/90

STRN 2.5 DATE READ 04/12/90

REAGENT 0.130 DRUG 6466 25% 50% 95%

VIRUS CONTROL 0.227 TC tuG/1L) 48.80. 66.40 97.90

CELL CONTROL 1.506 1C (uQ/mL) 3.53 4.99 9.33

DIPPERNIAL 1.279 INTIVIRAL INMIX (AI) 13.84 13.29 10.49

DRUG 6466 ANTIVIRAL TEST VALUES CYTQXICITY TEST VALUES

RO ON CONC.1 MEAN. " IRD. IN MEA I CELL COLORIMETRIC
PLATE (uG/mL) O.D. VIRAL CPE O.0. VIABILITY CONTROL

low B 0.32 0.006 0 1.387 92% 0.002

C 1 0.038 31 1.361 90% 0.001

D 3.2 0.231 * 184 1.404 934 0.005

F 32 1.222 96 1.488 99 -. 001

high G 100 -.227 0% 0.025 2% 0.003
highet drug o notinsa1on teeWt v"@ shown ae final ad ust" numbers

SUMMARY GRAPH
AVS 6466 vs. HIV3B (04/049J)
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PLATE 1KA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466
DRUG 6466 M'T ASSAY TAI: >85.47 SI: >161.06

1 2 3 4 s 6 7 8 9 10 11 12
reagent baground platM bacgraund

A 0.118 0.109 0.116 0.115 0.112 0.114 0.034 0.034 0.034 0.034 0.034 0.033
vox drug 644M exlerunnl oive lox

8 1.069 1.190 1.183 1.176 1.067 1.233 1.133

C 1.051 1.137 1.101 1.193 1.236 1.212 1.245

0 0.917 1.061 1.207 1.204 1.234 1.205 1.323

E 0.478 1.197 1.195 1.334 1.246 0.512 1.477

P 0.469 1.629 1.371 1.380 1.360 0.576 1.578

Q 0.5(,a _ _ 0.302 0.174 0.174 0.164 0.566 0.248
dru 6446 oosionuuo bmal4crcund

0.144 0.137 0.135 0.126 0.121 0.132
lo XcdI my Wwr O I" am" vc. vrus cmub OLD * highe6t dug C value* eaown are Optical denSIUS

VIRUS HIVCRF P JICT # 6520-2

CELLS CEM Satisfactory; Activei Retest SPONSOR USAMRIOD

SHIPMENT NUMBER 64 Low MOI TEST DATE 04/26/90

STRK RP:1 DATE READ 05/03/90

REAGENT 0.114 DIU 646: 25% 50% 95%

VIRUS CONTROL 0.404 : (G/m) ,. . o 71.10 > 100.00

CELL CONTROL 1.004 IC: (ue/u1. ', 0.32 0.32 0 0.3Z

DIPPERENTAL 0.600 A:]TZVIRAZ, IND=C (&I).. > 161.06 > 222.13 > 312.50

DRUG 6466 ANTIVIRAL TEST VALUES CYTOT=XICITY TEST VALUES

ROW ON CONC. MEA" RED. IN HEA % CELL COLORXMETRC

PLATE (uQ/mL) o.D. CPU O.D. VIABILITY CONTROL

low B 0.32 0.606 1001 1.030 1001 0.018

C 1 0.652 1001 1.070 1001 0.007

D 3.2 0.685 1001 1.066 100% 0.012

9 10 0.720 100 1.202 100 0.021

P 32 0.830 100 1.467 100 0.023

high a 100 -.377 01 0.131 13 0.030

hl ghomt drug wOflointflVof teted v1d11e5 shown am fina adjusted numbers

SUMMARY GRAPH
AVS 6466 vs. HIVCRF (04/26190)
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USAMRI ID

Antiviral Druc4  Screening Program 03/26/90

STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO01141.01 KN-V-99 AVS-006442

DATE RECD AMT RECEIVED [mgj MOL WT (au)
O 12-28-89 74.00 290.253

!HANDLING/STORAGE
N \H

SOLUBILITY
HO0

S0STABILITY

II
0

ALT NAME

2',3'-O-SULFINYL URIDINE

COMPOUND NAME
2',3'-O-SULFINYL URIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

PRIORITY=PT>VEE>YF>Kh>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose - mg/kg]

VIR VR VR, 1050 CELL MTC TI TI+ LAB PAT DATE VIR KST VR VF+ DOSE MTC VEH RTE D TOX SP L PR DATE
JE NOT ACT VERO 183 0 SO NTT 90-03-01
PT 100 VERO 170 2.39 SO NTT 90-03-01
SF NOT ACT VERO 172 0 SO NTT 90-03-01
VEE NOT ACT VERO 38.3 0 SO NTT 90-03-02
YF NOT ACT VERO 171 0 SO NTT 90-03-01



PLATE U9A IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6442
DRUG 6442 MTT ASSAY TAI: 15.38 SI: 1.70

1 2 3 4 5 6 7 8 9 10 11 12
reftes mqfau pimas bgrm d

A 0.042 0.041 0.040 0.042 0.039 0.042 0.001 0.001 0.001 0.001 0.001 0.001
tox 0of drug 6442 exp.e tm tax Oa

B 0.898 0.951 0.392 0.299 0.337 0.956 0.746

C 0.936 1.033 0.389 0.295 0.345 0.912 0.972

D 1.011 1.139 0.419 0.423 0.434 1.020 0.800

a 1.034 0.329 0.559 0.504 0.542 1.102 0.334

F 1.115 0.389 0.663 0.626 0.656 1.181 0.342

G 0.243 0.353 0.227 0.227 0.219 0.229 0.396
drig 442 oakawIemr bukgmund

3 0.049 0.038 0.038 0.037 0.038 0.039
=I a y oc-os 4m VcU acon" IoOW" - tighom drug cn. vwuee shown we opdnl

VIRUS PT PROJCT # 5975-1

CELLS VERO Satisfactory, Active; Retest SPONSOR USAIhID

ST2MIT NUMER 63 TEST DATE 03/01/90

STRN ADAMS 0ATE READ 03/09/90

REAGENT 0.041 D0W 644Z 25k 5f% 95%A

VTRUS CONROL 0.316 TC tuQ/'u2) 170.00 239.00 > 320.00:

Cm.L CONTROL 0.899 lC (uG/vT4 22.20 100.00-

DIFEETIAL 0.583 &FTIYMh1 A INE= (AZ 7.65: 2.39 -

DRUG 6442 ABINVIRAL TEST VALUES CrTO CIC T2ST VALUES

RO ON COUC. MAN %IALMAN % EL COL0RIMTRIC

PLATE (uG/rL) O.D. CU O.0. VIAILTr CONROL

low B 1 -.013 100 0.888 991 -.002

C 3.2 -.011 100 0.887 994 -.003

0 10 0.072 88 0.979 100 -.004

B 32 0.181 6 1.030 100 -. 003
P 100 0.294 50 1.110 100 -.003

high 0 " 320 -. 141 10 0.187 21 0.008
- highol drug conev flmlal meted vaueg shown we IaW ad elued nu-nme

SUMMARY GRAPH

-ox AVS 6442 vs. PT (03/01/90)
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USAMRIID

Antiviral Drug Screening Program o3/2690
STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO

01141.01 KN-V-109 AVS-006443

DATE RECD AMT RECEIVED k gj MOL WT (au)

12-28-89 86.00 818.979
0

HANDLING/STORAGE

N

SOLUBILITY

STABILITY

ALT NAME

N3-BENZYL-2' ,5' -DI-0-TRITYLURIDINE

COMPOUND NAME
N3-BENZYL-2', 5'-DI-O-TRITYLURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 NTC LAS PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]

VIR VR VR. ID50 CELL MTC TI Tt+ LAB PRT DATE VIR HST VR VR. DOSE MTC VEH RTE 0 TOX SP L PR DATE

JE NOT ACT VERO 24.7 0 SO Mr 90-03-01

PT 77.. VERO 210 > 4.15 SO MTT 90-03-01

SF NOT ACT VERO > 320 0 So MTT 90-03-01

VEE NOT ACT VERO > 320 0 SO MTT 90-03-02

IF NOT ACT VERO > 320 0 so MTT 90-03-01



PLATE U9A IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6443
DRUG 6443 MTT ASSAY TAI: >10.57 SI: 2.72

1 2 3 4 5 6 7 8 9 10 11 12
reaga baogmund plmW basgouad

A 0.042 0.041 0.040 0.042 0.039 0.042 0.001 0.001 0.001 0.001 0.001 0.001
cave tax drUg 6844 ep wmm adal o

B 0.951 0.830 0.376 0.357 0.334 0.746 0.879

C 1.033 0.911 0.386 0.324 0.297 0.972 0.771

0 1.139 1.015 0.406 0.436 0.343 0.800 0.866

1 0.329 0.800 0.493 0.491 0.497 0.334 0.814

F 0.389 0.734 0.695 0.713 0.683 0.342 0.716

G 0.353 1 1 1 0.696 0.560 0.632 0.59g 0.396 0.751

drug 6443 ooiartm.UtC beground

H 0.059 0.044 0.040 0.039 0.040 0.040

toL-aos mmaty o~as ooanU vws oCanum BOL - highel dni co vahme shown we Opocal dOPOGO

VIRUS PT" PRTCT 5975-1
CELLS VERO Satisfactory: Active! Ret.est SPONSOR USAMRIID

SHIPMENIT NUMBER 63 TEST DATE 03/01/90

STRN ADAM68 DATE READ 03/09/90

REAGENT 0.041 DRUG 643 25% 50% 95%

V71RUS CONTROL 0.316 TC (UGI'uL) 210.00 1 320.00 :k 320.00

CILL CONTROL 0.899 IC (uG/uL) j 34.20 77.10 --

DIFFESTIAL 0.583 JIVIRAL IMD (AI) 6.15 > 4.15 -

DRUG 6443 ANTIVIRAL TEST VALUES CyTOTOXICITY TEST VALUES

ROW 0N CONC. MEAN % VIRAL MEAN C1L COLORIMETRIC
PLATE (uG/uL) O.D. CPs O.D. VIABLIT CONROL

low B 1 -.001 1001 0.815 911 -.001

C 3.2 -.021 1001 0.801 891 -.001
D 10 0.040 931 0.902 1001 -.002

E 32 0.137 77 0.767 85 -.001

F 100 0.337 42 0.681 76 0.003

high G 320 0.222 62% 0.665 74 0.018

highet drug Oclaomm.n n O ehm vale. shown are final aodetad numom

SUMMARY GRAPH

11 AVS 6443 v. PT (03101/90)
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US AMI lID

Ant viral Drug Screening Program '3, 6/90

S ':UCTURE CHIRAL TSUBMITTER CTR NO AVS NC
01141.01 KN-VII-83 AVS-006444

DATE RECD AMT RECEIVED [mgj MOL WT (a-)

0 12-28-89 79.00 726.837

Q NHANDLING/STORAGE

0H
00

0 SOLUBILITY

STABILITY

ALT NAME

3' -DEOXY-2' ,5' -DI-O-TRITYL-3' -OXOURID:NE

COMPOUNO NAME

3' -DEOXY-2' ,5' -DI-O-TRITYL-3' -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]

VIA VA VR. :D50 CELL MTC TI TI LAB PRT DATE VIR BST VR VA+ DOSE MTC VEH RTE D TOX SP L PR DATE
NOT ACT VERO 51 0 SO MTT 90-03-01

PT 79.2 VERO > 320 > 4.04 SO MTT 90-03-01
SF NOT ACT VERO 30 0 SO NTT 90-03-01
VEE '-T ACT VERO > 320 0 SO MTT 90-03-02
YF ;OT ACT VERO > 320 0 SO MTT 90-03-01



PLATE U9B IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DRUG 6444 MTT ASSAY TAI: >24.65 SI: >4.04

3. 2 3 4 5 6 7 8 9 10 11 12
re.w. bmakound pifumuc urnd

A 0.043 0.042 0.045 0.041 0.040 0.042 0.001 0.001 0.001 0.001 0.001 0.001

tax 090 drug 6444 oxperum.UMj tax f r

B 1.033 0.918 0.365 0.330 0.321 0.864 0.837

C 0.959 0.946 0.304 0.333 0.381 0.999 0.734

O 0.9j6 1.054 0.433 0.451 0.414 0.883 0-.631

3 0.811 0.295 0.382 0.411 0.490 0.810 0.339

F 0.753 0.355 0.577 0.706 0.655 0.748 0.369

G 0.982 0.382 0.952 0.924 0.879 0.981 0.358

drag 844 0A nor~w baround
8 0.041 0.043 0.042 0.039 0.039 0.039

toXzood toty c=om in"l. vfmju OQ '0l BOL h tghO drug CO valu" e0own we ooilal denede

VIRUS PT PROJECT 1 5975-1

CELLS VERO satisfactory; Active: Rtest SPONSOR USAmIID

SHIPMENT NUMER 63 TEST DATE 03/01/90

STRN ADAM3 DATE READ 03/09/90

RZAG2rT 0.042 DRUG 64.4 25% 50% 95%

VIRUS CONTROL 0.308 PC (uG/mL) > 320.00 > 320.00 > 320.00

CELL CONTROL 0.811 IC (uG/ML) 41.50 79.20 278.00

DIFFERENTIAL 0.504 ANmIVRhAL INDEX (AI) > 7.72 > 4.04 > 1.15

DRUG 6444 AJITIVPRAL TEST VALUES COTOXICITY TEST VALUES

ROW ON COWC. MEI % VIRAL MEAN % CELL COLCRIfXC
PLATE (uG/%L) O.D. CPU O.D. VIABILITY CONTROL

low a 1 -.008 1001 0.909 1001 -. 003

C 3.2 -.007 1001 0.940 100% -. 003

D 10 0.086 831 0.870 100 -.003

9 32 0.078 85 0.768 35 0.000

F 100 0.295 41 0.707 871 0.001

high 0 320 0.570 0 0.940 100% -. 001
highem drug conlwoan tested vam shown we &nal ad",md num wm

SUMMARY GRAPH

AVS 6444 vs. PT (0W0119M
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PLATE UAR IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DRUG 6444 MTT ASSAY TAI: >7.30 SI: -

1 2 3 4 5 6 7 8 9 10 11 12
reient hi found pWSWdc b found

A 0.042 0.040 0.039 0.038 0.039 0.039 0.001 0.001 0.001 0.001 0.001 0.001

tox ova drug 6444 exPeflmentax tox oclvo

B 0.957 0.847 0.187 0.272 0.243 0.896 0.926

C 0.960 1.048 0.275 0.297 0.280 1.005 0.782

D 0.807 0.922 0.352 0.319 0.346 0.906 0.882

E 0.817 0.213 0.421 0.441 0.493 0.717 0.218

F 0.728 0.253 0.278 0.294 0.369 0.731 0.176

G 0.972 0.297 0.071 0.062 0.069 0.798 0.190
drug 6444 ioltmetro barground

H 0.042 0.042 0.043 0.041 0.041 0.039

tocm od to c oc-om oontr a v-vIrus oonra BO highest drug cono valuet shown as0 optcA derteitma

VIRUS YF PROJECT # 5975-1

CELLS VERO Satisfactory; Active; Retest SPONSOR USAHRIID

SHIPMENT NUMBER 63 TEST DATE 03/01/90

STRO ADIBI DATE READ 03/09/90

REAGENT 0.040 DRG 6444 25% 50 95%

VIRUS CONTROL 0.185 Tc (UG/aL) > 320.00 :> 320.00 > 320.00

CELL CONTROL 0.862 1C (ug/mL) 17.90 ....

DIFFERENTIAL 0.677 AJTIVIRAL IN=D (AI) > 17.89

DRUG 6444 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES

ROW ON CONC. MEAN % VIRAL MEAN % CELL COLOR/METRIC

PLATE (uG/=L) O.D. CPU O.D. VIABILITY CONTROL

low B 1 0.011 981 0.888 100 -.001

C 3.2 0.058 911 0.941 1001 0.002

D 10 0.113 831 0.815 951 0.002

9 32 0.224 67 0.725 84 0.003

P 100 0.086 87 0.687 80 0.003

high 0 320 -.160 100 0.843 98 0.003

highest drug concientradn tWeted valuem shown we final mduted numbet

SUMMARY GRAPH

10 AVS 6444 v. YF (0301/90)
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USAMRIID

Antiviral Drug Screening Pro _ram _ 03/26/90

STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO
01141.01 KN-VII-21 AVS-006445

DATE RECD AMT RECEIVED [mg] MOL WT (au)

0 12-28-89 74.00 726.837

HANDLING/STORAGENH

0 0
0

SOLUBILITY

0

STABILITY

ALT NAME

2' -DEOXY-3' ,5' -DI-O-TRITYL-2' -OXOURIDINE

COMPOUND NAME

2' -DEOXY-3' ,5' -DI-O-TRITYL-2' -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LDSO MTC LAS PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR* :050 CELL MTC TI TI+ LAB PRT DATE VIR NST VR VR+ DOSE MTC VEH RTE 0 TOX SP L PR DATE
JE NOT ACT VER 23.2 0 SO NTT 90-03-01
PT 22.6 VERO 49 2.92 SO MTT 90-03-01
SF NOT ACT VERO 43.3 0 SO KTT 90-03-01
VEE NOT ACT VERO 32 0 SO M4TT 90-03-02
YF i8.9 VERO 48 3.45 SO NITT 90-03-01



PLATE U98 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
0mm 6445 MTT ASSAY TAI: >1 7.14 SI: 2.17

1 2 3 4 5 6 7 a 9 10 11 12
magent 000"Wufld plesbo beskgmund

A 0.043 0.042 0.045 0.041 0.040 0.042 0.001 0.001 0.001 0.001 0.001 0.001
aof"tax rug"" &w"MU ta

0.918l 0.833 0.402 0.373 0.379 0.837 0.871

C 0.946 1.074 0.286 0.430 0.407 0.734 0.870

0 1.054 0.830 0.587 0.567 0.534 -0.631 0.816

10.295 0.882 0.656 u.606 0.590 0.339 0.890

70.355 0. 03 3 0. 036 0. 038 0.035 0.369 J.0.33

O ___ 0 .362~ __________ 0.035 0.036 0.036 0.036 0.358 ,0.037

dnrg 6446 alwu wobabsground
30.038 0.044 0 .043 0.040 0.039 0.039

tOX-os.I to3fty V conwo vowwflj cflbal NOWD highest drug wtea vakues mhaufi are opofls denelue

VIRUS PT PROJZCT 0 5975-1

CELLS VERO satisfactory; Activo: Retest SPONSOR USANRIID

SHIPMENT NUMBRR 63 TEST DATS 03/01/90

STEM ADAMES DATE REAm 03/09/90

REAZT 0.042 DaRa 644 25% 50% 95%

vIRus CONTRL 0.308 TO (uq/wE) 49.00 64009.60

CELL-r COW77= 0.811 Ic'(ug/uL) 5.74 22.60 -

DIPPEIRRU'IAL, 0.504 INTIVIRAX. IND C AI) 8.53 2.92Z-

DRUO 6445 ANTIVIRAL TEST VALUES COTXCITr TEST VALUES
Raw ON COlIC. MEAN VIRAL MEAN CELL COLORZNETRIC

PLATT (uo/uL) 0.0. CPR 0.0. VIABILITY CONTRL

low 3 1 0.038 921 0.813 1001 -. 003

C 3.2 0.028 941 0.933 1004 -. 003

0 10 0.215 571 0.783 971 -.002

a 32 0.267 47 0.043 100 0.001
F 100 -. 315 100 -. ^CIl 0 0.002

high 0 * 320 -. 310 100 -002 0 .. 004
highest drug aain sit5td wakalue i wethlia 4d -num.

SUMMARY GRAPH

110% AVS 6445 vs. PT (031011/90)
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PLATE UAR !N VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DRUG 6445 MTT ASSAY TAI: >19.99 SI: 2.53

1 2 3 4 5 6 7 8 9 10 11 12
rot backgrmund pleaso baci ound

A 0.042 0.040 0.039 0.038 0.039 0.039 0.001 0.001 0.001 0.001 0.001 0.001
tox drug 8446 emrlmneal OvON ox

3 0.847 0.912 0.290 0.356 0.317 0.926 0.943

C 1.048 0.867 0.433 0.430 C.426 0.782 0.925

0 0.922 0.767 0.426 0.441 0.474 0.882 0.834

9 0.213 0.857 0.621 0.700 0.670 0.218 0.916

P 0.253 0.034 0.033 0.034 0.034 0.176 0.042

G 0.297 0.035 0.036 0.035 0.035 L 0.190 0.038

drug 6446 ookxrnefut bakgroJnd
H 0.038 0.041 0.044 0.039 0.040 0.042

toxm0 m tO" oc-m oontroi vevirus Oonfl BOLD - highest drug ono vejes sho" &to opt"ca densitie

VIRUS YF PROJECT g 5975-1

CELLS VERO Satisfactory; Active; Retest SPONSOR USAIIID

SHIPMENT NUMBER 63 TEST DATE 03/01/90

STRN ASIBI DATE READ 03/09/90

REAGEiT 0.040 DM 6s445 250 501 951

VIRUS CONTROL 0.185 T Ltug/sL) 48.00 65.30 96.50

CELL CONTROL 0.862 IC (uG/AL) 2.22 18.90

DIFFERENTIAL 0.677 ADTVIR*Z. INDZX (AI) 21.56 3.45

DRUG 6445 ANTIVIRAL TEST VALUES CYTOTOXCITY TEST VALUES
ROW ON COlC. MEA" % VIRAL MEAN % CELL COLORINETRIC

PLATE (uG/nL) 0.D. CPE O.D. VIABILITT CONTROL

low a 1 0.094 861 0.885 100 0.003

C 3.2 0.204 701 0.856 994 0.001

D 10 0.224 671 0.752 88 -.001

E 32 0.435 36 0.843 98 0.004

F 100 -.193 100 -.003 0 0.002

high 9 320 -.187 1001 -.001 0q -.002

highest drug cM'onl . d value am Mal auIsed numrebr

SUMMARY GRAPH

AVS 644 vs. YF (0301/90
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Appendix IV

TEST DATA AGAINST OTHER VIRUSES



USAMRI ID

Antiviral Druq Screeninr Proaram 09/2I/90
SUBMITTER CTR NO AVS NO

01141.01 KN-II-95 AVS-006467

DATE RECD AMT RECEIVED rngj MOL WT (au)

HCI NH 12-28-89 72.60 261.667

HANDLING/STORAGE

N

OH 0 /SOLUBILITY

STABILITY

HO

ALT NAME

2',02-ANHYDROCYTIDINE HYDROCHLORIDE

COMPOUND NAME
2' ,02-ANHYDROCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VN RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR :D50 CELL MTC TI TI. LAB PRT DATE VIR HST Vl VR* DOSE MTC VEN RTE 0 TOX SP L PR DATE

HtV NOT ACT MT2 < .32 0 SO MTT04-APR-90

HIV NOT ACT MT2 .09 0 SO MTT24-APR-90

JE NOT ACT VERO 3.05 0 SO MTTO-MAR-90

JE NOT ACT VERO 1.6 0 So MTT22-MAR-90

PT NOT ACT VERO > 320 0 SO MTT06-MAR-90

PT NOT ACT VERO .81 0 SO MTT22-MAR-90

SF NOT ACT VERO > 320 0 SO MTT06-MAR-90

SF NOT ACT VERO .91 0 SO MTT22-MAR-90

VEE NOT ACT VERO > 320 0 SO MTT09-MAR-90

VEE NOT ACT VERO 10 0 SO MTT23-MAl-90

NV .18 VERO 1.86 10.53 SO MTT19-APR-90

WV .25 VERO 2.01 8.03 SO MTT10-MAY-90

YF NOT ACT VERO 3.11 0 SO MTT06-MAR-90

YF NOT ACT VERO .82 0 SO MTT22-MAR-90



PLATE 1HK IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
oRu1 6467 MTT ASSAY TAI: 0.00 SI:

1 2 3 4 5 6 7 8 9 10 11 12
Ma0nt bacitgruund plrmed bk gratnd

A 0.128 0.131 0.131 0.130 0.130 0.131 0.037 0.034 0.035 0.035 0.034 0.034
a&t drug 0447 e..menrnts ace tax

a 1.627 0.172 0.157 0.155 0.147 1.651 0.184

C 1.625 0.132 0.125 0.130 0.130 1.588 0.138

D 1.657 0.131 0.128 0.130 0.133 1.666 0.139

Z 0.369 0.138 0.135 0.131 0.133 0.358 0.143

F 0.364 0.137 0.132 0.133 0.131 0.343 0.130

0 0.368 0.135 0.134 0.132 0.132 0.338 0.140

drug 64a7 ootlmmo h-€ground
S 0.125 0.129 0.131 0.129 0.130 0.132

texlam toxlc"y oSg conoi vo--vWu$ aon GO L highest drug Gone veue Gila 80 Areopticl do4ell

VIRUS HIV38 PROJECT # 6520-2
CELLS MT2 3atisfactory; Toxic; Retest SPONSOR USAIMUXD

SBPm?)T RtIRZ 63 TEM DATE 04/04/90

STRE 2.5 DATE READ 04/12/90

REAGENT 0.130 DRUG 64? 25% 50t 95%

VIRUS CONROL 0.227 TC (uG/ML) j 0.32. 0.32 <: 0.32

CEL CONIROL 1.506 IC (uQ/=Ll .

DIFFEREfNTIAL 1.279 I2IIVI AL. IN= (Am)

DRUG 6467 AITIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
Paw ON CONC. XMN 1 RED. is ME" % CELL COLOR.LEThIC

PLATS (uG/mL) O.D. CPz O.D. VIABILITY CONTROL

low B 0.32 -.206 01 0.046 31 0.002

C 1 -.228 01 0.005 01 0.000

0 3.2 -.225 01 0.006 01 -.001

B 10 -.225 0 0.009 1 0.001

P 32 -.224 0 0.004 0 -.001

hig G 100 -.219 O 0.012 11 -.005

higheet drug omwentatblon iseted vaduse shown are final adlusta numbers

SUMMARY GRAPH

AVS 6467 vs. HIV3B (04104490)
1 I0 ;
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a 40X
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ODJG CONCENTRAfTM (0N

0 DRUG'S ANTIV RAL 5771CT X DRUG'S CTIDTO=XC ZeECT
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, --rW 0 SOUTHERN RESEARCH INSTITUTE



PLATE lJP IN VITRO ANTI VIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAI: >0.42 SI: -

1 2 3 4 5 6 7 a 9 0 11 12
rseget tp;Wcrajnd f "08U bacQmjnd

A .17 012 .1 015 0.114 0.116 0.034 0.035 0.035 0.035 0.035 0.034

ton oci drujg 6 smonnal txa

B 1.266 1.279 0.277 0.333 0.325 1.350 1.389

C 1.164 1.290 0.307 0.305 0.307 1.2 5 1.3 46

D 1.306 1.275 0.320 0.311 0.315 1.371 1.311

a 1.114 0.289 0.257 0.245 0.268 1.244 0.280

F 0.628 0.300 0.216 0.199 0.240 0.715 0.207

a 0124 0.301 0..119 0.124 0.119 0.124 0.294

dfue Sd47caorkeiwU bagmund
B 0.116 0.113 0.113 0.113 0.112 0.115_________________________

tmo"J Womty acam conro y--YwusJ monua SOLD hiftghest df~g 0001 values shown wge cpocai aeneate

VIRUS HIV38 PRWZCT Ji 6520-2

CnJ~ I MT2 satisfactory SPON30R USAMMID
SEXPME2iT 1W)IMZ 63 TEST DATZ 04/24/90

STX2.5 DATE READ 05/02/90

REAGERT 0.115 DRUG: 567: 2.5%:50 9s%;

VIRUS CONTROL 0.164 Tc.,tua/"y) ) 0.040000l 0.093600, 0.9227000

CELL CONTRL 1.201 10 ,(Q914/mi -j ii

DRUG 6467 ANITIVIRAL TEST VALUES CYT1OaCITY TEST VALUElS

ROW ON CC. MEAN % RED. IN MEAN % CELL COLORIMSTRIC
P1.1.2 C~/L .0. VIRAL CPZ 0.0. VIASILITI CONTROL

low a 0.01 T 0.032 3% 1.193 994 0.001,
C 0.1 j 0.031 31 1.128 941 -. 003

D 1 0.039 *41 1.226 1001 -. 002

9 10 -. 020 0 1.067 89 -002

F 100 J -. 058 0 0.559 47 -.002

high G 1000 j -. 160 0 0.007 1 - 0.002
highest drug ocemnralon teted vuiume shown are 8aM adjusted nUMD.Ve

SUMMARY GRAPH

110%AVS 6467 vs HIV3B (W424/90)
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o3 DRUG'S ARTMVRAL ZPVCT. X DRUG'S CT2V=1OC ZM7CT
(% RmD. INI VIPRAL CPU) (11 C]L Vt"&ILITY)

~~ SOUTHER~N RESEARCH INSTITUTE



PLATE 0U4 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAI: 23.24 SI: 4.65

1 2 3 4 5 6 7 8 9 10 11 12
r.O.ol bcuMd pleeft bacgrounld

A 0.105 0.097 0.123 0.114 0.109 0.119 0.000 0.000 0.000 0.000 0.000 0.000
adva tax drug "a s07 ee vel OON We

a 1.314 1.488 0.153 0.166 0.134 1.321 1.330
C 1.339 1.510 0.179 0.148 0.205 1.470 1.424
0 1.312 1.553 0.258 0.206 0.325 1.410 1.427
E 0.182 1.415 1.153 1.398 1.302 0.160 1.541
F 0.180 1.058 0.847 0.883 0.733 0,173 0.825
G ____ 0.174 ____________0.450 ,0.425 0.446 0.427 ,0.142 ,0.400

H _______________________ 0.107 0.110 0.105 0.108 0.114 0.1171
tax-cat uoeny ooca am"u vovirus csan" SOS.D -highest drug acne values shown wa, pUdoosds

VIRUS VV PROJECT D5975-4
CELLIS VERO Satisfactory: Active: Retest SPONSOR USAJ4RIID
SHIPMENT NUMBER 63 RETEST AT 3.2 UG,~NI. TEST DATE 04/19/90
STRN LEDCA DATE READ 04/25/90
REAGENT 0.111 DR1IU M7 W, ~ 954..

VIRUS CONTROL 0.057 Tt.-t~i$; , ..
CELL CONTROL 1.250 IC (atd. -a 0.1a
DIFFERENTIAL 1.193 ANVIRM-... ....~"AI 10 $3:::

DRUG 6461 AIIIIVIKAI. IEST VArUES CYTT1UILC1Y TEST VALUES________
RO O LNL. MEAN rs VIRAL MEANI - EL CULORIMEIRLC
PLATE (uG/nti) 0.0. CPE 0.0. VIABILITY CONTROL

7&-- -U= -.023 100i 1.91( 0.006
C 0.032 0.006 994 1.353 100 0.003
0 0.1 0.098 924 1.382 100 -. 003
E 0.32 1.122 6 1.373 10 -. 006
F 1 0.654 4 0.831 6 -.001

high G 3.2 , 01269 77 0.318 24 -.0G04
highest drug onosaivadon tested vakss shown et* finsi aidjuaed numbers

SUMMARY GRAPH

11%AVS 56W v&. VV (04191M0
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PLATE OW IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 M'- ASSAY TAI: 17.08 SI: 3.66

1 2 3 4 5 6 7 8 9 10 11 12

reagent bes =gund Pf W baokgreund

A 0.106 0.113 0.110 0.114 0.111 0.121 0.000 0.000 0.000 0.000 0.000 0.000
ai tax drug 0607 e nmweini C&vo tax

B 1.830 1.845 0.2U3 0.233 0.193 1.728 1.710

C 1.920 1.733 0.174 0.147 0.218 1.917 1.735

D 1.895 1.913 0.357 0.263 0.292 1.915 1.868

E 0.199 1.843 1.232 1.174 1.173 0.136 1.739

F 0.124 1.495 1.117 1.250 1.167 0.166 1.229

G 0.186 0.497 0.416 0.431 0.448 0.110 0.556

drug 0487 oalaestla background
c 0.104 0.106 0.109 0.104 0.116 0.109

tax-oeMI tO~ltny ac-oeiM ontr vc-Aigu conrol BOLD - highest dfug COW values shown we pUnal desti"

VIRUS W PROJBCT t 5975-4

CELLS VERO sa:iefactry sPouOa uasANIID
-BIPml KUMBR 63 CONFIRM ORIGINAL ACTIVITY TEST DATZ 05/10/90

STN LEDC& DAT R&A 05/16/90

RoAEN 0.113 DRU, 647 25V :. 95t

VIRU3 CONTROL 0.041 TCO (tc/WL 0.12 LO.01 3.20
CELL CONTROL 1.755 10 (ua/ML) 0.14 0.25

DIFFERNTIAL 1.714 AmZVIAZ. IN= tAI) 6.40 C,03_____

DRUG 6467 ANTIVIRAL TEST VALURS OCITY TEST VALUES
ROW On COCNC. MEAN % VIRAL MEAN % CELL COIRMETI C

PLATE (uG/aL) O.D. CpU O.D. VIABILITY CONTROL

low a 0.01 0.060 961 1.669 95i -.004

C 0.032 0.023 991 1.616 921 0.003

D 0.1 0.160 91 1.787 100 -.009

2 0.32 1.044 39 1.682 96 -.004

P 1 1.032 40 1.256 72 -.007

high 0 3.2 0.287 83 0.423 241 -.009

hIghest drug canoon Wesd vale show ae &W adiaaed numtiwe

SUMMARY GRAPH

100%AVS SW vs V (0501ON%
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USAMRIID

Antiviral Drug Screenina Proqram 09/21/90

STRUCTURE Sx SUBMITTER CTR NO AVS NO
01141.01 KN-II-71 AVS-006462

DATE RECD AMT RECEIVED rngJ MOL WT (au)

R 12-28-89 72.40 325.729

HANDLING/STORAGE

/ tSOLUBILITY

0 *Ks/° STABILITY

ALT NAME

2',3'-0-SULFINYLCYTIDINE HYDROCHLORIDE

COMPOUND NAME

2', 3' -0-SOLFINYLCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LDS0 MTC LAB PR DATE

IN VITRO SCREEN (ug/ml] IN VIVO SCREEN [Dose - mg/kg]

VIR VR VR D50 CELL MTC TI TI. LAS PRT DATE VTR HST VA VN+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 < .32 0 SO MTTO4-APR-90

HIV NOT ACT MT2 .31 0 SO MTT24-APR-90

JE NOT ACT VERO 60.6 0 SO MTT06-MAR-90

PT NOT ACT VERO 93.4 0 SO MTT0-MAR-90

SF NOT ACT VERO 91.5 0 SO MTT06-MAR-90

VEE NOT ACT VERO 46.6 0 SO MTT09-MAR-90

VV 3.28 VERO 61.1 18.66 So MTT29-MAR-90

w 1.72 VERO 24.4 14.12 SO MTT19-APR-90

YF NOT ACT VERO 83 0 SO MTT06-MAR-90



PLATE 1HI IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MTT ASSAY TAI: 0.00 SI: -

1 2 3 4 5 6 7 8 9 10 11 12
reget iamund Plat bao-rmund-

A 0.137 0.135 0.136 0.136 0.137 0.138 0.035 0.033 0.034 0.0a d 0.035 0.042
tax ., dnug 64W omnfltents; to CJ~

B 0.327 1.655 0.203 0.202 0.208 0.323 1.743
C 0.165 1.702 0.139 0.144 0.143 0.151 1.651

D 0.139 1.663 0.130 0.133 0.130 0.137 1.644

3 0.141 0.352 0.141 0.140 0.136 0.142 0.346
7 0.138 0.358 0.132 0.132 0.131 0.133 0.368

a 0.133 0.350 0.123 0.126 0.127 0.131 0.337

drug 6462 boiwrksUei bcagraund
a 0.127 0.130 0.132 0.131 0.134 0.135

ox-c.d 1to 00-m oantrai ve-Aus oon" SOL - highest dnUg 00ne vdliss Shown we opil dena

VIRUS HIV35 PEOJrCTD 6520-2
CELLS MT2 Satisfactory; Toxic i Retest SPONSOR USA,=JID
SH]P)rT NU cR 63 TEST DATE 04/04/90

STN 2.5 DATE READ 04/12/90

REAG3= 0.137 DRUJG 6462 25% 50% 95%

VIRUS CONTRL 0.215 TC (ug/fL) jc 0.32 c 0.32: 0.80nyT, CTM= 1.5,0 Xc c.Q/-=)--- i ....
DIPFTENTri.A 1.325 U C (Z, --- ..... --- CAI)

DRUG 6462 AITIVRAL TEST VALUES CYTIT=CITY TEST VA.LUES
"ROW ON CONC.1 MEAN % RED. IN ME" % CELL COLORDIC-TRIC

PLATE (uG/m) O.D. VTAL CP O.D. VIABILITY CONTROL
low a 0.32 -.146 0% 0.191 121 -.002

C 1 -.207 01 0.024 21 -.003
D 3.2 -.215 0% 0.008 11 -.006
9 10 -.208 0 0.010 1 -. 005
F 32 -.213 0 0.006 0 -.007

high G 100 -.217 0 0.005 0 -.010
highest drug oonoentr -c tet"* values saO~m are finln adjusted numbers

SUMMARY GRAPH

110% - AVS 6462 vs. HIV3B (04/04/90)
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PLATiJO IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRG6462 MTT ASSAY TAI: 0.10 SI:-

1 2 3 4 S 6 7 z 9 10 11 12
r.Aent bmgoua I bLocDagIundb

A 0.099 0.096 0.104 0.101 0.10. 0.100 0.034 0.034 0.035 0.034 0.033 0.034
octol *rug 64A emeneywnm 0~ :0Z

11 1.277 1.202 0.325 0.302 0. 296 1!.1e84 1.192

c 1.183 1.204 0.317 0.328 0.336 I1.249 1.164

0 1.477 1.277 0.318 0.322 0.327 1.201 1.297

9 0.309 1.193 0.320 0.302 0.316 0.271 1.098

70.288 0.906 0.218 0.264 0.275 0.30 0.84

00.266 10.15 10.121 0.118 0.122 0.292 a.119
arig a4s2 comimorm baaro

30.117 0.115 0.115 0.111 0.108 0.113

tax_"A 00iy cem ooflUi vobel cotrol SOL.D - tgnte drug cfo akje ettown ule opocal denewuee

VIRUS HIV38 PF40JCT 6520-2

CELLS PAT2 satisfactory SPONSOR USAM1.Ifl

S~rPETKXE 63 11ST VATS 04/24/90

STRX 2.5 DATIREAD 05/02/90

RZAGZ1IT 0.101 DPW, 6462.Z1 s0% si

VIRUS CONTRL 0.187 TC: tug/uL) 0.01525,00 0.308000: 0.931=a0

Cr. CONTROL 1.161 IC (UGIML).----

DIFP31111IhL 0.974 ANTIVIRAL. IN=, rAI) --

DRUG 6462 AB'lVIRAL TEST VALUES CYTOTOXICITY TEST VALUES1

ROW ON CONC. KJAN RED. X?( ME"A -TCELL COLORLM9TRIC

pLA= (mQ/uL) 0.0. CPS 0.0. VIAEITY CONML

low 3 0.01 0.008 1m 1.084 93 0.012

C tj.1 0.032 31 1.076 93 0.007

D 1 0.024 21 1.176 1 00 0.010

I 10 0.011 1 1.030 89 0.014

P 100 -.050 0 0.759 65 0.014

high G 1000 -.184 0 0.005 01 0.016__
t)igns"e drug cInbenlUleI t~lod value* shIow am. final acilustd nurnbers

SUMMARY GRAPH

AVS 6462 vs. HIV313 (0424/9)
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PLATE OU2 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MTT ASSAY TAI: 30.00 Sh 9.69

1 2 3 4 5 6 7 9 9 10 11 12
rs.ln baokgmund plamli beund

A 0.125 0.117 0.119 0.120 0.124 0.130 0.000 0.000 0.000 0.000 0.000 0.000
to o&, drug 642 exsreuMl ox

8 1.284 1.387 0.125 0.155 0.151 1.443 1.322
C 1.197 1.494 0.453 0.332 0.473 1.315 1.435
0 1.183 1.466 1.131 1.258 1.282 1.466 1.513
E 1.311 0.176 1.234 1.216 1.347 1.456 0.278
F 0.415 0.176 0.359 0.399 0.430 0.446 0.187
G 0.280 0.197 0.263 0.256 0.255 0.294 0.173

drug 64W oWbO to background
H 0.124 0.106 0.110 0.108 0.103 0.152

wo'.c"s &b~shy oo0oma am"~ vo-virus 0aofla 8=D hoghest drug Iom vakmeaw oowf I ptcdefsis

VIRUS VV PROJECT # 5975-4
CELLS VERO Satisfactory SPONSOR USAMRII0
SHIPMENT NUMBER 63 CONFIRMS ORIGINAL ACTIVITY TEST DATE 04/19/90
STRN LEDCA DATE READ 04/25/90

REAGENT 0.123 iRU 6W 2 I
VIRUS CONTROL 0.075 T (1161144 -_. 24100.>
CELL CON-$ROL 1.314 IC ('~1i.) 1.1 1.2
CIFFERENTIAL 1.238 ANTiVIM 15.27M M12

DRUG 646Z ANTIVIRAL TE5T VALUES CYTOTOXICITY TEST VALUES _

ROW UN CONC. MEAN ' VIRAL MEAN 16 CELL COLORIMETRIC
PLATE (uG/L) 0.0. CPE O.D. VIABILITY CONTROL

O-W B 0.32 -. 04 10 1.211 92 0.029
C 1 0.242 1.154 -. 020
0 3.2 1.041 1 1.217 9 -.015
E 10 1.081 1 1.274 97 -.013
F 32 0.215 8 0.325 21 -.017

high G 100 0.059 9 0.164 12 0.001
highemt drug OcflnUmba teud vaes simon e nai -doew numbsi

SUMMARY GRAPH
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USAMRIID

Antiviral Drug Screening Program 09/21/9(

STRUCTURE JIA SUBMITTER CTR NO AVS NO
01141.01 KN-VII-87 AVS-006460

DATE RECD AMT RECEIVED [mgq MOL WT (au)
0 12-28-89 73.00 740.864

HANDLING/STORAGE

0 0

SOLUBILITY

0

STABILITY

ALT NAME

3' -DEOXY-2' ,5' -DI-O-TRITYL-3' -SPIROEPOXYURIDINE

COMPOUND NAME

3"-DEOXY-2' ,5' -DI-O-TRITYL-3' -SPIROEPOXYURlDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LOSO MTC *.AB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VrR VR V* :D50 CELL MTC T1 Tl, LAB PRT DATE VTR HST VR VP DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 78.6 0 SO MTT28-MAR-90

HXV 22.4 CEM 92.7 4.14 So MTT12-JUN-90

JE NOT ACT VERO 205 0 SO MTT06-MAR-90

NOT ACT VERO 514 0 SO MTT22-MAR-90

PT NOT ACT VERO > 320 0 so MTT06-MAR-90

PT NOT ACT VERO 346 0 So MTT22-MAR-90

SF NOT ACT VERO > 320 0 SO MTT06-MAR-90

SF NOT ACT VERO 605 0 So MTT22-MAR-90

VEE NOT ACT VERO > 320 0 SO MTT09-MAR-90

VEE NOT ACT VERO 556 0 SO MTT23-MAR-90

VV NOT ACT VERO 203 0 So MTT29-MAR-90

YF NOT ACT VERO 266 0 SO MTT06-MAR-90

YF 49.5 VERO 251 5.07 SO MTT22-MAR-90



PLATE 109 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6460
DRUG 6460 MTT ASSAY TAI: >30.24 St: 2.79

1 2 3 4 5 6 7 8 9 10 11 12
foagnt backgrund plidft okund

A 0.302 0.273 0.281 0.414 0.402 0.296 0.079 0.081 0.295 0.252 0.130 0.071
adv 102 "emog I *~sW @O 20

B 1.940 1.999 0.798 0.734 0.680 2.096 2.160
C 1.881 1.993 0.697 0.802 0.720 1.992 1.693
D 1.776 1.987 0.947 0.994 0.879 1.856 1.943
E 0.557 2.067 1.159 0.949 0.911 0.423 2.060
F 0.423 2.018 0.930 1.338 1.309 0.365 1.921
G 1___ 0.478 1__________ 1.223 10.719 0.614 0.637 10.500 10.881

dri 4 dm l O obiwo bookgmund
H- O ______________________ 0.354 0.270 0.282 0.268 0.273 0.3131
w0K-eel ont, 0. ocontrai v- ca" 8=L - highest drug acne vam shown w* opd doneliee

VIRUS HIVCRF PROJECT f 6520-2
CELLS CEd Satisfactory: Active: Retest SPONSOR USAMIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.328 ..~WO .. ...... 95
VIRUS CONTROL 0.130 ~ ~ ~ ' ~ I0
CELL CONTROL 1 .596 1ol',...-:-i:::':::: ..-..

DIFFERENTIAL 1.466 tVA .flC f .*44

RUN O COINC~. FM IS RED.CIN MEAN 's CELLI COLORIMETRIC
PLATE (uG/irL) 0.0. CPE I .0. VIABILITY CONTROL

lowB .-. Z 0 .6 -1 -. 015
C 1 0.337 2J150-.055

D 3.2 0.542 311671 .6
E: 10 0.595 411721 .4
F 32 0.793541.01 08

(high G 100 . 0.173 ____q__0.__ __8 0.026

SUMMARY GRAPH

110% AV$ 6460 vs. HIVCRF (OWi 2/W
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P"WED W21M SOUTHERN RESEARCH INSTITUTE



USAMRI ID

Antiviral Drug ScreeninQ Program _ _9/2 1/50

STRUCTURE SUBMITTER CTR NO AVS NO
01141.01 MS-I-48 AVS-006457

DATE RECD AMT RECEIVED rmgj ML WT (au)

12-28-89 71.40 538.621

HANDLING/STORAGE

SOLUBILITY

0 oSTABILITY

ALT NAME

DISODIUM(CHOLESTERYLOXYCARBONYL)-PHOSPHONATE

COMPOUND NAME

DISODIUM(CHOLESTERYLOXYCARBONYL)-PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRICRITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VN RTE LD50 MTC LAS PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR. ID50 CELL MTC TI TI- LAB PRT DATE VIR HST VR VR DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 > 100 0 SO MTT28-MAR-90
HIV 77.6 CEl > 100 > 1.29 SO MTTI2-JUN-90

NOT ACT VER > 320 0 SO MTTO6-MAR-90

PT NOT ACT VERO > 320 0 SO MTT06-MAR-90
F NOT ACT VERO > 320 0 SO M4T06-MAR-90
VEE NOT ACT VERO > 320 0 SO MrrO9-MAR-90
W NOT ACT VERO 165 0 SO MTT29-MAR-90
YF NOT ACT VERO > 320 0 SO MTT06-MAR-90



PLATE 108 IN VITRO ANTIVIRLAL RESULTS DRUG: AVS 6457
DRUG 6457 MTIT ASSAY TAI: >27.78 SI: >1.29

1 2 3 4 5 6 7 8 9 10 11 12
Ireagent beftmund Ipasm awMmd

A 0.433 0.573 0.552 0.655 0.447 0.451 10.103 0.100 0.191 G.442 0.104 0.087
tax ad'. drug 6467 eximum WX vOW

B 1.739 1.747 0.707 0.601 0.807 1.972 1.841
C 1.606 1.765 0.674 0.715 1.069 1.794 1.750
D 1.871 1.913 0.559 0.799 1.037 1.806 2.012
E 1.782 0.522 0.965 0.990 0.742 1.916 0.811
F 1.783 0.541 0.894 0.662 1.126 1.899 0.583
G 1.691 10.602 11.069 1.161 1.241 11.811 1 1 1________ 0.652 ____

drug OW4 calukAset becipajnd

H 0.345 0.405 0.387 0.396 0.393 0.382 ______________________

tox-oa toxiai y c-m can"n vo-vws conovi 8=1D highest drug amn vakme shown we optial denstis

VIRUS HIVCRF PROJECT # 6520-2
CELLS CEM Satisfactory: Active: Retest SPONSOR USAMIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.485 ~ KB I 5
VIRUS CONTROL 0.133 W G .) -1 *.CO0*O 1.0
CELL CONTROL 1.353 ......& ... I'~ ~ '--

DIFFERENTIAL 1.220 M~'3 ~ I ~ ~ 1

DRUG 6457 ANTIVIRAL. TEST VALUES CYTUOXICIIT TEST VALUESI
ROW N CNC: MAW 4 KU. I KEN * CELL COLORIMETRIC

PLATE (uG/irL 0.0. VIRAL CPE 0.0. VIABILITY CONTROL
low- .3 0T.10r .4300 -.103-

C 1 0.293 244 1.30797 .2
0 3.2 0.269 * 221 1.442 10 .8
E 10 0.379 31 1.46210 .9

high G 100 0.679 5 1.406 14-.4
highest drug ommsen meted valus shown wte final adjusted numbes

SUMMARY GRAPH

110% AVS 6457 v&. HIVCRF (061129O
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USAMRIID

Antiviral Drug Screening Program _09/210

SUBMITTER CTR NO AVS NO

STRUCTURE 01141.01 MS-I-47 AVS-006456

DATE RECD AMT RECEIVED [mg] MOL WT (au)

12-28-89 79.20 544.694

HANDLING/STORAGE

SOLUBILITY

o

STABILITY

ALT NAME

SODIUM ETHYL(CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

SODIUM ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LOSO MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]

V:R VR VR 1D0 CELL MTC TI Tl+ LAB PRT DATE VrR HST VP VR+ DOSE MTC VEH RTE D TOX SP L ?R DATE

HIV NOT ACT MT2 66 0 SO MTT28-MAR-90

HiV NOT ACT CEM 20.3 0 SO MTTI2-JOi-90
JE NOT ACT VERO 70.1 0 SO MTT0&-MAR-90

JE NOT ACT VERO 134 0 SO MTT1-APR-90
PT NOT ACT VERO 69.3 0 SO MTT06-MAM-90
PT NOT ACT VERO 120 0 SO MTTI8-APR-90

SF NOT ACT VERO 69.4 0 So MTTO6-MAR-90
SF NOT ACT VERO 130 0 so MTTIS-APR-90

VEE NOT ACT VERO 95.1 0 SO MTT09-MAR-90
VEE NOT ACT VERO 214 0 SO MTT20-APR-90

VV NOT ACT VERO 53 0 So MTT29-MAR-90
YF NOT ACT VERO 63.2 0 SO MTT06-KAR-90

YF 61 VERO 198 3.25 SO MTT1-APR-90



PLATE 107 IN VITRO ANTIVIRAL RESULTS DRUG: A"S 6456
DRUG 6456 MTT ASSAY TAI: >1 0.33 SI: -

1 2 3 4 5 6 7 8 9 10 11 12
r.a.nt binibuund jP100d huftround

A 0.463 0.349 0.539 0.666 U. 386 0. 361 0.253 0.256 0.399 0.448 0.239 0.199
ow, tol drug 6W6 mpIto cvc tax

B 1.590 2.158 0.677 0.749 0.790 1.783 2.032
C 1.486 1.897 0.768 0.952 0.649 1.588 1.808
D 2.193 1.511 0.717 0.851 0.958 1.641 1.705
E 0.462 1.648 0.907 0.911 0.499 0.539 1.596
F 0.636 0.671 0.511 0.407 0.340 0.548 0.271
G 1___ 0.374 1___________ ___ 0.517 10.507 0.351 0.430 10.607 10.456

dniq 6466Mo MniloU bckgmund
H _________________ _____ 0.437 0.442 0.455 0.454 0.455 0.522

W-s caitov os-al o-in amw bee, 0 SOL hllwet onig e vk - a0m WspWe-l.

VIRUS HIVCRF PROJECT f 6520-2
CEL-LS CBd Sat isfactory SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.449 2t,
VIRUS CONTROL 0.079 X. .. Mo.,~ ~ 1 st'~~,f 34
CELL CONTROL 1.265 ~ C~jAi)
DIFFERENTIAL 1.186 ..W~. .E ........

DRUG 6455 ANTIVIRAL. TEST VALUES CYIUIUXJCITY TESF VALUE
ROW N COC: MAN j RED IN EAN CELL ICOLORINETRIC

PLATE (uG/ul.) 0.D. CPE 0.0. VIABILITY CONTROL
lo U.3 0.07-12 4-

C 1 0.255 2%1371 .0
D 3.2 0.308 2A1149 .0
E 10 0.238 21*179 .0
F 32 -. 102 0092 .0

high G 100 -. 086 0.050________ -. 12
highWe drug ocnoonvadon tsdvsua shown on find apetd nume

SUMMARY GRAPH
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PLATE VC5 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAI: 0.00 SI: --

1 2 3 4 5 6 7 8 9 10 11 12
reagent background pWano baoukund

A 0.064 0.056 0.057 0.057 0.059 0.058 0.002 0.001 0.002 0.002 0.002 0.002
lox OQVM drug 848 expotnentw lox o

8 1.137 1.382 0.224 0.255 0.236 1.253 1.348
C 1.034 1.299 0.235 0.249 0.251 1.061 1.062
0 0.984 1.077 0.361 0.349 0.350 0.932 1.055
E 0.772 0.243 0.374 0.289 0.416 0.593 0.234
F 0.044 0.242 0.035 0.035 0.034 0.037 0.257
G 0.044 0.233 0.037 0.036 0.033 0.035 0.251

drug 6410 oolorlmeto backgrund
H 0.040 0.049 0.051 0.051 0.051 0.053

lox."#l tox ciy cc..cell 0no vo-iu oItol BOcD . highest drug oo vale shown re o pcal densites

VIRUS PT PROJECT * 5975-1
CELLS VERO Satisfactory SPONSOR USAIRI ID
SHIPMENT NUMBER 64 CONFIRMATORY #1 'w NEGATIVE " TEST DATE 04/18/90
STRN ADANES DATE READ 04/26/90

REAGENT 0.059 695
VIRUS CONTROL 0.185 TC :::::) 4S: j
CELL CONTROL 1.145 II u :: : i
DIFFERENTIAL 0.961 ANIV.1A.: IW- (At):I

DRUG 6456 ANTIVIRAL TEST VALUES CYTUTUXICITY TEST VALUES
ROW ON CONC. MEAN s VIRAL MEAN % CELL CORIMETRIC

PLATE (uG/fl.) 0.0. CPE 0.0. VIABILITY CONTROL
10W3 B .2 0.001 - loom 1.143 100 -. 00

C 10 0.010 9 0.997 r 8

D 32 0.118 0.908 7 -. 008
E 100 0.124 871 0.632 5 -. 008
F 320 -.199 10 -.008 -.010

high G 1000 -. 189 1 0.000 -. 019
highest drug wnm etraiwl Mtd vles ehom we final elduetsd numbers

SUMMARY GRAPH

0 loxAVS 6456 vs. PT (041 890)
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PLATE VCL IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAI: 0.00 SI: -

1 2 3 4 5 6 7 8 9 10 11 12
reageet b kgmund pbn o -

A 0.056 0.052 0.051 0.051 0.052 0.052 0.001 0.002 0.001 0.001 0.001 0.001
tol ooma drug 64" eerlmentaW to" ad"

8 0.906 1.126 0.044 0.043 0.040 1.015 0.781
C 0.972 1.096 0.067 0.067 0.056 0.958 1.029
o 1.066 1.047 0.077 0.071 0.061 1.002 0.946
E 0.644 0.071 0.171 0.183 0.152 0.554 0.069
F 0.041 0.095 0.038 0.039 0.037 0.038 0.092
G 0.038 0.070 0.032 0.032 0.031 0.032 1 0.061

drg 6410 oaloehiec baftgraund
H 0.038 0.047 0.048 0.053 0.049 0.0481

toxme toxicity tc1imN oontrol vo-virus onrol BOLD - higheet drug cono values shown are optical denltls

VIRUS SF PROJECT # 5975-1
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 64 CONFIRMATORY #1 *" NEGATIVE ** TEST DATE 04/18/90
STRN SICILIAN DATE READ 04/26/90

REAGENT 0.052 .29 I: I,
VIRUS CONTROL 0.024 iT (iiC(id.: 7Z.5 OVA 3451.041.]

CELL CONTROL 0.952 it NtIGA
DIFFERENTIAL 0.928 ANTIIL JI=- JJ}. j .

DRUG b456 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES

PLATE (uG/nt.) O.D. CPE O.D. VIABILITY CONTROL
low - :2. -. 030 '0 0.912 9A -.004

C 10 -.010 10 0.916 964 -. 003
0 32 -.008 1 0.981 104 0.001
E 100 0.096 9 0.551 58 -. 004
F 320 -.033 -.008 -.005

highG 1000 -.031 10 -.003 -.014
highest dug coboonled tested votes m final edpusted numbers

SUMMARY GRAPH

AVS 6456 vS. SF (04/18 9 )
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PLATE VBP IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAI: 0.00 SI:

1 2 3 4 5 6 7 8 9 10 11 12
reacen belcrmund plilnd bmkgmund

A 0.086 0.068 0.066 0.068 0.071 0.066 0.001 0.002 0.002 0.001 0.002 0.002
toR cal drug WeM experstoa tax act"

B 1.336 1.491 0.112 0.091 0.111 1.375 1.479
C 1.312 1.515 0.105 0.115 0.088 1.364 1.465
D 1.290 1.521 0.083 0.086 0.099 1.282 1.444
E 1.221 0.117 0.096 0.091 0.093 1.149 0.115
F 0.410 0.126 0.138 0.196 0.147 0.378 0.120
G 0.107 0.098 0.092 0.087 0.092 0.095 0.098

drug 64" ooioulmetrito baciground
H 0.057 0.073 0.064 0.060 0.062 0.065

tOx.caU tOaitty oc-cell ontrc vc.virus oantro BO= highest drug cont values shown we optical densities

VIRUS VE PROJECT f 5975-1
CELLS VERO Satisfactory SPONSOR USAIRII0
SHIPMENT NUMBER 64 CONFIRMATORY #1 ** NEGATIVE " TEST DATE 04/20/90
STRN TRINIDAD DATE READ 04/24/90

REAGENT 0.071 WKAW
VIRUS CONTROL 0.042 IC luot"i.: 440.OI ii4O#
DIFFERENTIAL 1.374 ANTTVIAI . : ( . ..

DRUG 5456 ANTIVIRAL TEST VALUES I CYUTUXICITY TEST VALUES
ROW ON CONC. E.AN ' VIRAL MEAN % L COLORIMETRIC
PLATE (uG/AL) O.D. CPE 0.D. VIABILITY CONTROL

low .Z -. 0 lt1.191I-.006

C 10 -.001 * 10 1.276 -.0097 32 -.012 10 1.226 87 -.011
E 100 -. 012 10 1.121 7 -. 007
F 320 0.046 97 0.321 2 0.002

high G 1000 -. 008 1 0.044 -.014
highest drug ocenradlom tMaud vsaes alow we M eWadWW num ber

SUMMARY GRAPH

110 o AVS 6456 vs. VE (04/20/90)
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PLATE VAT IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MiT ASSAY TAI: >1 5.51 SI: 2.16

1 2 3 4 5 6 7 8 9 10 11 12
rOaget backround pisoc backround

A 0.074 0.076 0.073 0.073 0.073 0.074 0.001 *0.001 0.000 0.001 0.001 0.001
lax awwo drug 646 expe AMIenua oX aowv

B 0 .976 1.014 0.301 0.302 0.311 0.917 0.995
C 0.951 0.907 0.359 0.337 0.348 1.032 0.973
0 0.954 0.913 0.509 0.517 0.494 0.966 0.989
E 0.880 0.286 0.761 0.689 0.684 0.802 0.257
F 0.117 0.292 0.097 0.082 0.079 0.080 0.294
G 0.056 0.281 0.053 0.051 0.050 0.047 ____________ 0.287

drug 648 aalaene vio beground
H 0.052 0.065 0.069 0.069 0.069 0.068 ______________________

tox.cell toxicity cc-eMR oontf Cl vowvtre Wicrl BOLD -highest drug con verues, shown wre optical denelhes

VIRUS YF PROJECT 0 5975-1
CELLS VERO Satisfactory; Active; Retest SPONSOR USAMIID
SHIPMENT NUMBER 64 CONFIRMATORY 01 GOOD ' ~ TEST DATE 04/18/90
STRN ASIBI _____________DATE READ 04/24/90

REAGENT 0.074 .U658254 9g.

CELL CONTROL 0.891 21..4.0::..

DIFFERENTIAL 0.677 ANI(TVRMs fI3E (AX) Az

DRUG 6456 ANT IVIRAL TEST VALUES CYTUTOXICITY TEST VALUES________
ROAW ON CN...........1 VIRAL MEAN %I CELL LULURIMETRIL

PLATE (uG/et) 0.D. CPE 0.0. VIABILITY CONTROL
T-W B -3.7 0.023 974 .7 9 -.006

C 10 0.065 90 0.923 100% -.005
D 32 0.224 67% 0.891 1004 -.005
E 100 0.429 370.772 8 .0

F 320 - .193 10 0.0344-.0
high G 1000 -.215 10 0J0!-02

highest drug concenratifon teeted values, shown we moda adjusted numbers

SUMMARY GRAPH

110%AVS 6456 vs. YF (0418/90

100% 07.-o

90%

C
_j 80% p

00

60%
E

-~ U

(.3 C

30% T

20% -a

N
10%

3.2 10 32 100 320 1 0C
OVFJO co(erATION ("-Qml

SDRUG'S ANTIVIRAL EFFECT xDRUG'S CYTOTOXIC EFFECT
,'t VIRAL CPE) (~CELL VIABILITY)

p"WIO deeamSOUTHERN RESEARCH INSTTTUTE



USAMRIID

Antiviral Drug Screeninq Program _9/21/90

SUBMITTER CTR NO AVS NO

STRUCTURE 01141.01 MS-I-44 AVS-006455

DATE RECD AMT RECEIVED frig) MOL WT (au)

12-28-89 79.20 550.766

HANDLING/STORAGE

SOLUBILITY

/ 
/ 

\\ STABILITY

ALT NAME

DIETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

DIETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE L050 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]

VIR VR VR- 1050 CELL MTC TI TI+ LAB PRT DATE VIR HST VN VK+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 > 100 0 SO MTT28-MAR-90

HIV 17.5 CEM > 100 > 5.71 SO MTT12-JON-90

JE NOT ACT VERO > 320 0 So MTTO-MAR-90

PT NOT ACT VERO > 320 0 SO MTT0-MAR-90

SF NOT ACT VERO > 320 0 SO MTTO6-MA-90

VEE NOT ACT VERO > 320 0 SO MTTO9-KAR-90
W NOT ACT VERO > 320 0 SO MTT29-MAR-9O

YF NOT ACT VERO > 320 0 So MTT06-MAR-90



PLATE 107 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6455
DRUG 6455 MTT ASSAY TAI: >38.98 SI: >5.71

1 2 3 4 5 6 7 8 9 10 11 12
rW~ oind I -, bmwWn

A 0.463 0.349 0.539 0.56 0-3A 0.3881 0.253 0.256 0.399 O."$ 0.239 (1.199
tax a dwgm 0"e w sm ma cdYO

8 1.916 1.590 0.861 0.677 0.813 1.889 1.783
C 1.840 1.486 0.820 0.986 0.873 2.017 1.588
0 1.800 2.193 0.764 0.557 0.841 1.849 1.641
E 2.057 0.462 0.856 0.811 1.334 2.016 0.539
F 1.959 0.636 0.944 1.071 1.242 1.830 0.548
G 2.003 0.374 1.269 1.478 1.180 1.913 ____ ___________ 0.607 ___

drug 64 lo Ofcwto baWemund
H 0.328 0.243 0.480 0.459 0.455 0.448T '_______________________

lo-me m~dgy~ oocel uoitm vooft Vo-*U ccflm SO highest ;;-Q am o vs shown No oppai denstie

VIRUS HIVCRF PROJECT # 6520-2
CELLS CEM Satisfactory: Active: Retest SPONSOR USAIPIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.449 OW4 95%
VIRUS CONTROL 0.079 itO~J f 100400 loo 10.-0

CELL CONTROL 1.265 CiGU)?5 1i
DIFFERENTIAL 1.186 low:RM $04 A! ~ 2~ .1

DRUG b455 ANTIVIRAL TEST VALUES I ITUTOXICITY JESTVAUES

PLATE (uG/d..) 0.0. VIRAL CPO.D. VIABILITY CONTROL

C 1 0.3581.71 07

F 32 0.7641.51-20
high G 100 '0.902 7 1.6311 .2

highest dnag oonnon s vakms shown we MWinsi ad nunsOmu

SUMMARY GRAPH

1102 AVS 6455 v&. HIVR (0611 2/9M
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USAMRI ID

Antiviral Drug Screening Proaram 05/J8/90

STRUCTURE CHIRAL SUBMITTER TCTR NO AVS NO
01141.01 KN-II-71 AVS-006462

DATE RECD AMT RECEIVED [mg] MOL WT (au)

NH2 12-28-89 72.40 325.729

HANDLING/STORAGE

N

0
HO SOLUBILITY

O\ S' STABILITY
S

II

0

ALT NAME
2',3'-O-SULFINYLCYTIDINE HYDROCHLORIDE

COMPOUND NAME

2',3'-0-SULFINYLCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE L0S0 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg1

VIR VR VR- 7050 CELL MTC TI TI. LAB PRT DATE VIR RST YR VR DOSE MTC VEH RTE 0 TOX SP L PR DATE

HIV NOT ACT MT2 .06 0 SO MTr
HIV NOT ACT MT2 < .32 0 SO MTT

NE HOT ACT VERO 22.4 0 SO MTT 90-03-06
PT NOT ACT VERO 38.6 0 SO MTT 90-03-06
SF NOT ACT VEPO 21 0 SO KTT 90-03-06

VEE NOT ACT VERO 9.73 0 SO MTT 90-03-09
VV 1.72 VERO 16.7 '4.12 SO MTT
vV 3.28 VERO 25.7 1b.66 SO MTT
YF NC, ACT VERO 44.4 0 SO MTT 90-03-06



PLATE 0SS IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MTr ASSAY TAI: >32.30 SI: 7.85

1 2 3 4 5 6 7 8 9 10 11 12
reftent bacground plasti bagrond

A 0.104 0.114 0.112 0.111 0.111 0.112 0.000 0.000 0.000 0.000 0.000 0.000
acfv lox drug 6462 experkmental ocae tox

B 1.542 1.492 0.362 0.278 0.427 1.506 1.619

C 1.596 1.491 0.820 0.842 0.963 1.508 1.676

D 1.651 i.650 1.412 1.560 1.551 1.524 1.770

B 0.160 1.040 0.929 0.938 0.852 0.247 1.058

F 0.248 0.573 0.511 0.523 0.524 0.174 0.542

0 0.213 0.320 0.312 0.315 0.305 0.238 0.349

drug 6412 olcritmetric h tground
s 0.153 0.123 0.110 0.108 0.110 0.117

woz ]c tmty ocam convol va-virus oootrOi SOLD highest drug con vluee shown we opopmc densmes

VIRUS VV POJECT # 5975-4

CELLS VERO Satisfactory. Active, Retest SPONSOR USAMRITID

SHIPMElT NUMBER 63 RETEST AT 100 UG/ML TEST DATE 03/29/90

STM LOCA OATS READ 04/04/90

REAGENT 0.111 DRUG 6462 25% 50% 95%

VIRUS COWI1OL 0.103 TC (tua/L) 25.70 61.10 3 320.00

C71. CONTROL 1.444 10 cut/,) 1.56 3.26 9.54

DIFFERENTIAL 1.341 AZXMVuA INU= (A) 16.44 11.66 
>  

33.56

DRUG 6462 ANTIVIRAL TEST VALUES CI OTOXXCITY TEST VALUES
Ra o0n CONC. MEAN • VIRAL MEAN % CELL COLOR TIC

PLAT (cUO/aL) O.D. CP" O.0. VIABILITY CC TROL
low a 1 0.136 90 1.439 1001 1.006

C 3.2 0.663 511 1.474 1001 -.001

0 10 1.297 34 1.602 1001 -.003

a 32 0.694 48 0.939 651 -.001

F 100 0.294 781 0. 435 304 O.0Z2
'high 0 320 0.055 961 0.182 134 0.042

highest drug onesn'traon tested vlues ehown wte edjused numbers

SUMMARY GRAPH

10 -o= AVS 6462 vs. VV (0329/90)
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PLATE 0U2 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MUT ASSAY TAI: 30.00 Si: 9.69

1 2 3 4 5 6 7 8 g 10 11 12
"'agent bakground plmo bacgaind

A 0.125 0.117 0.119 0.120 0.124 0.130 0.000 0.000 0.000 0.000 0.000 0.0001
toQ o drug 6"2 expenmentl 0

8 1 .284 1.387 0.1 25 0.155 0.151 1.443 1.322
C 1.197 1.494 0.453 0.332 0.473 1.315 1.435
0 1.183 1.466 1.131 1.258 1.282 1.466 1.513
E 1.311 0.176 1.234 1.216 1.347 1.456 0.278
F 0.415 0.176 0.359 0.399 0.430 0.446 0.187
G 0.280 0.197 0.263 0.256 0.255 0.294 0. 173

drug 64W ooloimnlst baacg(c.Jnd
H 0.124 0.106 0.110 0.108 0.103 0.152

UM-= to~dy cc-oSM oofluc vo-viflja Wn"r BOWD - higheat dru~g can values ahowfl we opd"a donsfll.

VIRUS VV PROJECT # 597S-4
CELLS VERO Satisfactory SPONSOR USARIl0
SHIPMENT NUMBER 63 CONFIRMqS ORIGINAL ACTIVITY TEST DATE 04/19/90
STRN LEOCA OATE READ 04/25/90
REAGENT 0.123 DRU& AM-*5 ~ 54 _______

VIRUS CONTROL 0.075 TX.(G/rL 17 24.A4Q La1o.0.00:
CELL CONTROL 1.314 Ic. (UtG/rL 1.10 1472
DIFFERENTIAL 1.238 -ANTIVIRAt INDEX (Al) . 15.27 14.12 _______

DRUG 6462 ANIVIRAL TEST VALUES CYTUTOXILITY TEST VALUES
-,T 1m M. -RUN - % VIRAL MEAN ki LELE CCRMTI

PLATE (uG/mt) 0.0. CPE 0.0. VIABILITY CONTO

C 1 .242804 .15488%-.020

E 10 1.081 1 1.274 97 -.013
F 32 0.215 8 0.325 2 -.017

high G 100 0.059 91 0.164 121 0.001
h~ghost drug vcontradtf isted Yaw"m aown ar. "a#5 adomMId nwIW.*u

SUMMARY GRAPH

110% -AVS 64.62 vs. VV (04/19/90)
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USAMRI ID

Antiviral Drug Screening Program 05/18/9(

SUBMITTER CTR NO AVS NO
STRUCTURE CHIRAL 01141.01 KN-II-95 AVS-006467

DATE RECD AMT RECEIVED [mg] MOL WT (au)

HCI NH 12-28-89 72.60 261.667

HANDLING/STORAGE

OH 0 SOLUBILITY

STABILITY

HO

ALT NAME

2' ,02-ANHYDROCYTIDINE HYDROCHLORIDE

COMPOUND NAME

2',02-ANHYDROCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE L050 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR- :D50 CELL MTC TI TI LAs PRT DATE VSR HST YR VR+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 .04 0 SO MTT

HIV NOT ACT MT2 < .32 0 so Mf
I NOT ACT VER .71 0 SO MTT 90-03-22
JE NOT ACT VERO i,8 0 SO NTT 90-03-06

PT NOT ACT VERO .48 0 So MTT 90-03-22

PT NOT ACT VERO 4.99 0 SO MTT 90-03-06
SF NOT ACT VERO .58 0 SO MTT 90-03-22
SF NOT ACT VERO 24 0 So MTT 90-03-0;
VEE NOT ACT VERO 1 0 SO MTT 90-03-02
VEE NOT ACT VERO .5 0 So MTT 90-03-23
VV .18 VERO .82 10.53 SO MTT

YF NOT ACT VERO .52 0 SO MTT 90-03-22

YF NOT ACT VERO 1 96 0 SO MTT 90-03-06



PLATE 0U4 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAI: 23.24 SI: 4.65

1 2 3 4 5 6 7 8 9 10 11 12
regent backgosm pftW backr-mund

A 0.105 0.097 0.123 0.114 0.109 o.119 0.000 0.000 0.000 0.000 0.000 0.000
OMvO tax drg O4W7 etxeOriaflm G&Ve tax

B 1.314 1.488 0.153 0.166 0.134 1.321 1.330
C 1.339 1.510 0.179 0.148 0.205 1.470 1.424
D 1.312 1.553 0.258 0.206 0.325 1.410 1.427
E 0.182 1.415 1.153 1.398 1.302 0.160 1.541
F 0.180 1.058 0.847 0.883 0.733 0.173 0.825
G 0.174 0.450 0.426 0.446 0.427 0.142 0.400

drug 47 oolormetft beacgrund 01
0.107 0.110 0.105 0.108 0.114 0.117

tox.4el tox"lt ca-en oontr vovime caont" BO= highest drug oe values show re optical densities

VIRUS VV PROJECT 0 5975-4
CELLS VERO Satisfactory: Active: Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 RETEST AT 3.2 UG/ML TEST DATE 04/19/90
STRN LEDCA DATE READ 04/25/90

REAGENT 0.111 IRu&6467 21t f
VIRUS CONTROL 0.057 Tc 0, /uL f 8: $.20
CELL CONTROL 1.250 IC JUGIWt) j
DIFFERENTIAL 1.193 ANT iIR I3 i :_____ ' ___., ,

DRUG 6467 ANTIVIRAL MbSI VALUES CYTIQOXICITY TEST VALUES
Row ON CONC MEAN -% VIRAL MEAN i CELL COLORIMETRIC
PLATE (uG/niL OD. CPE 0.0. VIABILITY CONTROL

76w 8 10, 0.006
C 0.032 0.006 9 1.353 1004 0.003
0 0.1 0.098 92 1.382 1004 -.003
E 0.32 1.122 -1.373 10 -006
F 1 0.654 4 0.831 6 -.001

high G 3.2 0.269 77_I0. __8___ -.004
highest drug concmavallm, tested vskme shown we finsal dousMe numberu

SUMMARY GRAPH
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USAMRI ID

Antiviral Drug Screening Program _5118/9C

SRCUECHIRAL SUBMITTER CTR NO AVS NO
STRUCTUE 01141.01 KN-V-109 AVS -006443

DATE RECD AMT RECEIVED fmgj MOL WT (au)

12-28-89 86.00 818.979

HANDLING/STORAGE

0 0O0 SOLUBILITY

STABILITY

ALT NAME

N3-BENZYL-2' 5' -DI-O-TRITYLURIDINE

COMPOUND NAME

N3-BENZYL-2',5' -DI-0-TRITYLURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PA DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR- !D50 CELL MTC TI TI+ LAB PRT DATE VIR KST YB VR+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 > 100 0 SO MTT 90-03-20

JE NOT ACT VERO 531 0 SO MTT 90-03-22
IE NOT ACT VERO 24.7 0 SO NTT 90-03-01

PT 77.1 VERO 210 > 4.15 SO 14TT 90-03-01
PT NOT ACT VERO 335 0 SO MTT
SF NOT ACT VERO 441 0 SO MTT 90-03-22

SF NOT ACT VERO > 320 0 50 M4TT 90-03-01
VEE NOT ACT VERO 773 0 SO MTT 90-03-23
VEE NOT ACT VERO > 320 0 SO MTT 90-03-02
V NOT ACT VERO 124 0 SO MTT 90-03-22
YF NOT ACT VERO 427 0 SO MTT 90-03-22
YF NOT ACT VERO 320 0 SO MTT 90-03-01



PLATE U09 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6443
DRUG 6443 MTT ASSAY TAI: >8.74 SI: 0.00

1 2 3 4 5 6 7 a 9 10 11 12
tSaent - und put lat bgrmoud

A 0.061 0.061 0.061 0.059 0.059 0.062 0.001 0.001 0.002 0.002 0.001 0.002

tOx oe drug 643 .Wpenewnum tax cv
B 1.421 1.475 0.417 0.536 0.571 1.230 1.590

C 1.514 1.258 0.406 0.411 0.448 0.783 0.962

0 1.327 1.605 0.658 0.571 0.499 1.230 1.398

E 1.281 0.452 0.761 0.771 0.763 1.170 0.434

F 1.222 0.408 0.872 0.841 0.865 1.158 0.366

G 0.678 0.466 1 0.284 0.271 0.382 0.582 0.425

drug 6443 oaioituta beacground

3 0.207 0.089 0.068 0.064 0.064 0.064

ioxcea taxcty cc C4 rUo ve- firu ontrol BOW - highest drug done values shown we optical defisle

VIRUS YF PROTECT # 5975-1

CELLS VERO satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMB1R 63 TOXICITY RERUN TEST DATE 03/22/90

STRN ASII DAT READ 03/30/90

REJEIT 0.061 DRUG, 6443 25% 50% 951

VIRUS CONTROL 0.365 "C (uG/l, 417.00 760.00 > 1000.00

CELL CONTROL 1.321 IC (ug M/L) 56-50 . .... ...

DIFFERENTIAL 0.956 A.MIVFRAL INm (AI) T.54 0.00 0.00

DRUG 6443 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN It VIRAL MRA" % CELL COLOIRIMMTIC

PLATE (ua/m-) 0.D. CP3 O.D. VIABILITY CONTROL

low B 3.2 0.079 921 1.26. 95 0.004

C 10 -. 008 100! 1.084 821 0.004

0 32 0.147 851 1.214 921 0.004
a 100 0.332 654 1.157 88 0.008

F 320 0.405 581 1.101 831 0.029
high G 1000 -.260 1001 0.423 32 0.147

highest drug oro anlrallol tested values shown we tinali adguted numbers

SUMMARY GRAPH
110% -AVS 6443 vs. YF (03122190)

100X I-(%

90X

o E

60% - R

,,, 50% -- - - - - - - - - - - - - - - - - - - - - - - - - - - D

0

40% -U5 C

30 -

20% - 0

N

10%

O% 00%

-10%

3.2 10 32 100 320 1000
WJ CONCW'RAT)ON (uGmLQ

) ORUG'8 ANTIVIRAL KYFUCT x mU's CYTOTOXaC EfltCT

(% VIRAL CPU) OC UEL VIABILITY)

vmtmrt aow"e SOUTHERN RESEARCH INSTT.UTE



USAMRIID

Antiviral Drug Screening Proaram 05/18/90

STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO
01141.01 KN-VTI-83 AVS-006444

DATE RECD AMT RECEIVED [mgj MOL WT (au)
0 12-28-89 79.00 726.837

/ NH HANDLING/STORAGE

0 0

SOLUBILITY

0

STABILITY

ALT NAME

3' -DEOXY-2' , 5' -DI-O-TRITYL-3' -OXOURIDINE

COMc'11  N!.M2

3' -DEOXY-2 ,5' -DI-O-TRITYL-3' -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]

VR VR VR* iD50 CELL MTC TI TI+ LAB PRT DATE VR RST "" VR+ DOSE MTC VEN RTE 0 TOX SP L PR nATE
HIV NOT ACT MT2 > 100 0 SO MTT 90-03-20

N HOT ACT VER 51 0 SO MTT 90-03-01
J NOT ACT VERO 547 0 SO MTT 90-03-22
PT 79.2 VERO > 320 > 4.04 SO MTT 90-03-01
PT NOT ACT VERO 257 0 SO MfT
SF NOT ACT VERO 30 0 SO MNf 90-03-01
SF NOT ACT VERO 365 0 SO MTT 90-03-22
VEE NOT ACT VERO 680 0 SO MTT 90-03-23
VEE NOT ACT VERO > 320 0 SO MTT 90-03-02
VV NOT ACT VERO 16 0 SO Mf 90-03-22
YF 29.8 VERO 410 24.55 SO MTT 90-03-22
YF NOT ACT VERO > 320 0 SO MTT 90-03-01



PLATE UQO IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DRUG 6444 MTT ASSAY TAI: 3.21 SI: -

1 2 3 4 5 6 7 8 9 10 11 12
r*.oaet bakground plewU backmund

A 0.077 0.073 0.071 0.070 0.072 0.072 0.001 0.001 0.002 0.001 0.002 0.002
ad tox drug 6444 expanmhent a tox

B 1.519 1.517 0.509 0.525 0.554 1.544 1.671

C 1.478 1.483 0.458 0.481 0.478 1.484 1.577

D 1.487 1.474 0.462 0.467 0.492 1.537 1.384

3 0.607 1.542 0.621 0.651 0.640 0.589 1.615

F 0.615 1.327 0.845 0.897 0.927 0.619 1.517

G 0.626 0.697 0.474 0.515 0.524 0.613 0.680

drug 6444 colurmato background

H 0.121 0.082 0.081 0.078 0.078 0.077

tox-m wc ty oc-4UO , o ono vG-virum ontrl OM highem drug cono valueS shon we optic denstUes

VIRUS JE PoncT # 5975-1

CELLS VERO Satisfactory: Active; Retest SPONSOR USAMMIID

SHIPMENT NIMBER 63 TOXICITY RRUN TEST DATE 03/22/90

STRN NAKAYAMA DATE READ 03/29/90

REAGENT 0.073 D311 6444 25% 50% 95%

VIRUS CONTROL 0.539 TC (09/m.) 547.00 $61.00 3 1000.00

CELL CONTROL 1.436 IC (u/aL 20.00..
DIFFERENTAL 0.897 ,NuMRA~Lu INDEX (AI) 2...1,0 . ..

DRUG 6444 AJTIVIRAL TEST VALUES Cl'OOXICITY TEST VALUES
RO ON CONC. MEA N VIRAL MEAN % CELL COLORIMETRIC

PLATE (uG/nL) O.D. CPR O.0. VIABIITY CONTROL
low B 3.2 -.087 100% 1.517 100% 0.005

C 10 -.145 1001 1.452 1001 0.006

0 32 -.144 1001 1.351 94' 0.006

2 100 0.017 98 1.497 100 0.009

F 320 0.268 70 1.340 93 0.010

high Q 1000 -.156 100 0.567 39 0.049
highest drug oanc Ol vwewd Values s we n ad led num enU

SUMMARY GRAPH

AVS 6444 vs. JE (03/22/90)
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PLATE URI IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DRUG 6444 MTT ASSAY TAI: 3.44 SI: --

1 2 3 4 5 6 7 8 9 10 11 12
reagent bakgrounld pLmue bi4lgmund

A 0.054 0.055 0.054 0.051 0.051 0.053 0.002 0.002 0.001 0.001 0.001 0.001
Oaf lox drug 6444 Oxpelmsail O I;I tox

B 1.40S 1.654 0.253 0.349 0.342 1.305 1.302

C 1.631 1.553 0.377 0.414 0.423 1.539 1.238

D 1.634 1.452 0.477 0.492 0.519 1.485 1.209

8 0.388 1.415 0.593 0.743 0.580 0.418 1.296

F 0.391 1.118 0.988 0.750 0.778 0.386 1.001

G 0.316 0.384 0.422 0.430 0.447 0.403 0.380

drug 6444 cooialmeuto b4esround
B 0.055 0.057 0.056 0.055 0.051 0.049

tW-cg toxiaty oc,4o canol vc-vifus control SOLD - highest drug cone vejuse shown we o9tiw denctues

VIRUS PT POXECT f 5975-1

CELLS VERO Satisfactory; Active, Retest SPONSOR USAMRIID

SHIPMENT NUIBER 63 TOXICITY RERUN TEST DATE 03/22/90

STRE ADAMES DATE READ 03/30/90

REAGENT 0.053 DRUG 6"4 25% 50% 95%

VIRUS CONTROL 0.331 TC (UG/mL) 257.00 601.00 > 1000.00

CELL CONTROL 1.447 Ic GOuG ,,L) 115.00 ........

DIFFERENTIAL 1.117 ARTIIRAL IN= (AI 2,24

DRUG 6444 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW 011 CORC. MEAN 8 VIRAL MEAN S CEL COLORIMETRIC

PLATE (uG/mL) O.D. CPR O.D. VIABILITY CONTROL
low a 3.2 -.065 1001 1.429 99% -.004

C 10 0.023 98 1.345 931 -.002

0 32 0.110 901 1.276 88 0.002

a 100 0.252 77 1.300 90 0.003

P 320 0.451 60 1.003 69 0.004

high Q 1 1000 0.047 96• 0.327 23 0.002
- highest drug cocentatUn testd values shown are final adjusld numbefu

SUMMARY GRAPH
lloxS 6444 vs. PT (01=9FJ)
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USAMRI ID

Antiviral Drug Screenina Program 05/1_/90

STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO
01141.01 KN-VII-21 AVS-006445

DATE RECD AMT RECEIVED [mg] MOL WT (au)

0 12-28-89 74.00 726.837

N 0 HANDLING/STORAGE

SOLUBILITY

/STABILITY

ALT NAME

2' -DEOXY-3' ,5' -DI-O-TRITYL-2' -OXOURIDINE

COMPOUND NAME

2' -DEOXY-3 ',5' -DI-O-TRITYL-2' -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN (ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR ID50 CELL MTC TI TI+ LAB PRT DATE VIR MST VB VR DOSE MTC yEN RTE D TOX SP L PR DATE

HIV NOT ACT MT2 15.5 0 SO MTT 90-03-20

JE NOT ACT VEWO 49 0 SO MTT 90-03-22
JE NOT ACT VERO 23,2 0 SO MTT 90-03-01
PT 22.6 VERO 49 2.92 SO NTT 90-03-01

PT NOT ACT VERO 8.07 0 SO MTT tO-03-22

SF NOT ACT VERO 30.4 0 SO MTT 90-03-22

SF NOT ACT VERO 43.3 0 SO MTT 90-03-01
VEE NOT ACT VERO 32 0 SO MT 90-03-02
VEE NOT ACT VERO 44 0 SO MT 90-03-23
NV NOT ACT VERO 34.6 0 SO MTT 90-03-22
YF 18.9 VERO 48 3.45 SO MTT 90-03-01

YF 9.06 VERO 29.6 5.83 SO MTT 90-03-22



PLATE UQA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DRUG 6445 MTT ASSAY TAI: >18.33 SI: 3.27

1 2 3 4 5 6 7 8 9 10 11 12
reaget bamgmund puetio becground

A 0.063 0.063 0.062 0.060 0.056 0.061 0.001 0.001 0.001 0.001 0.001 0.001
tax oalv drug 044 omepoMefltaul tax

( 1.549 1.409 0.619 0'596 0.557 1.504 1,418

C 1.442 1.368 0.740 0.805 0.674 1.607

O 1.368 1.446 0.998 0.971 0.924 1.488 1.550

Z 1.067 0.526 0.934 0.600 0.848 1.022 0.433

F 0.062 0.481 0.051 0.050 0.054 0.051 0.380

G 0.066 0.494 0.066 0.061 0.059 0.065 0.400

drug 046 olamwtb b:groutd
1 0.075 0.071 0.065 0.062 0.064 0.062

tx-oem ty ca-cel con" vo-1wu cm GOLD - highesl drug cowo values shown am. cpt€ denesbee

VIRUS YF PROJECT 0 5975-1

CELLS VERO satisfactory; Active; Retest SPONSOR USAJRIIZ
SEIPMINT NUMBER 63 TOXICITY RERUN TEST DAMS 03/22/90

STRY AS 1B2 DATE READ 03/30/90

REAGENT 0.061 DRUG 644S 25% 50% 95%

VIRUS CONTROL 0.392 TO. (u/1W f 9.6cl 52.80 95. 30

CEL, CONTROL 1.370 IC (uG/L4 [ 2.35 9.06 ....

D0IPTRENTALL 0.979 hJIIYIRAL INDZl (AI) 12.63 5.83 0.00

DRUG 6445 ANTIV RAL TEST VALUES CTTOTXZCITY TEST VALUES

ROW ON CONC. MEAN % VIRAL MEAN % CELL COLcRX C
PLATE (uG/mL) O.D. CPS O.D. VIABILITY CONTROL

low B 1 0.137 86% 1.465 100% 0.001

C 3.2 0.284 71% 1.461 100% 0.003

D 10 0.511 0 481 1.366 1001 0.001
3 32 0.338 65% 0.980 72% 0.004
F 100 -.411 100 -.014 0 0.010

big a 1 320 -.404 100t -.009 01 0.014

Shighest drug omntisnbdm tested value enwn wre tne adjusted numbers

SUMMARY GRAPH

10 AVS 6445 vs. YF (03122190)
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USAMRI ID

Antiviral Drug Screening Program 05/1 /9c
SUBMITTER CTR NO AVS NO

STRUCTURE CHIRAL 01141.01 KN-II-53 AVS-006449

DATE RECD AMT RECEIVED [mg] MOL WT (au)

0 12-28-89 75.00 284.271

HANDLING/STORAGE

NH

0 0 SOLUBILITY

HO

0 0STABILITY

ALT NAME

2',3'-0-ISOPROPYLIDINEURIDINE

COMPOUND NAME
2',3'-O-ISOPROPYLIDINEURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE

IN VITRO SCREEN (ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR IDSO CELL MTC TI TI !AS PRT DATE VIR OST Vl VR DOSE MTC VEH R7E D TOX SP L PR DATE

HIV NOT ACT MT2 > 100 0 So MTT 90-03-20

IE NOT ACT VERO 466 0 So NTT 90-03-22

E NOT ACT VERO 320 0 So NTT 90-03-01

PT 264 VERO > 320 > 1.21 SO MNT 90-03-01

PT NOT ACT VERO 363 0 SO MrT 90-03-22

SF NOT ACT VERO 472 0 So NTT 90-03-22

SF NOT ACT VERO > 320 0 So MTT 90-03-01
VEP NOT ACT VERO 251 0 SO MT 90-03-02

VEE NOT ACT VERO 320 0 so Nmr 90-03-23

VV NOT ACT VERO 195 0 SO MTT

YF NOT ACT VERO 517 0 SO mTT 90-03-22

YF NOT ACT VERO > 320 0 So MT 90-03-01



USAMRIID

Antiviral Drug Screening Proqram _ _ _ _,_ _

SUBMITTER CTR NO AVS NO

STRUCTURE 01141.01 MS-I-47 AVS-006456

DATE RECD AMT RECEIVED [mg] MOL WT (au)

12-28-89 79.20 544.694

HANDLING/STORAGE

SOLUBILITY

P. 0
SaO o\\ STABILITY

0

ALT NAME

SODIUM ETHYL(CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

SODIUM ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF> KHF>PIC>JE>SF>VV>AD2>VSV OST- VH RTE LDS0 KTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]

VIR VR VR :D50 CELL IATC TI TI+ LAB PRT DATE VIR RST Vl VR+ DOSE MTC VEH RTE TOX SP L PR DATE

HIV NOT ACT MT2 49 0 SO MTT
i NOT ACT VERO 25.6 0 SO MTT

JE NOT ACT VERO 47.4 0 SO TT 90-03-06

PT NOT ACT VERO 41.9 0 SO MTT 9-03-06

PT NOT ACT VERO 43.3 0 SO MTT

sF NOT ACT VERO 50.7 0 SO MTT 90-03-06
SF NOT ACT VERO 72.5 0 SO MTT

VEE NOT ACT VERO 116 0 SO TT

VEE NOT ACT VERO 54.7 0 SO MTT 90-03-00

Vv NOT ACT VERO 21.8 0 SO NTT
YF 61 VERO 132 3.25 SO NTT

YF NOT ACT VERO 40.3 0 SO MTT 90-03-06



PLATE UON IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAI: 3.19 SI:

1 2 3 4 5 c 7 8 9 10 11 12
reigent bik*4mund plawli background

A 0.059 0.057 0.063 0.055 0.063 0.054 0.001 0.001 0.002 0.002 C.001 0.002
- drug 6M expmlift tox ova

9 0.936 0.768 0.225 0.228 0.213 0.841 0.941

C 0.893 0.819 0.172 0.162 0.145 0.951 1.024

D 0.989 0.750 0.144 0.136 0.135 1.052 0.789

B 0.964 0.281 0.432 0.408 0.423 0.955 0.268

F 0.174 0.271 0.053 0.051 0.052 0.077 0.265

G 0.050 0.280 0.046 0.044 0.044 0.043 0.283

drug 6"6 coWinmo bac kground
a 0.050 0.053 0.055 0.057 0.052 0.055

tOx.ceU to~cy -c" oflVo vc-vwruO Oofl OI OW * hght drug omnO values shown are Opt" donsahu

VIRUS SF PRJECT# 5975-1

CELLS VERO Satisfactory; Active; Retest SPONSOR USAMIID

SHIPNI! NU1)R 63 TEST DATE 03/06/90

STRE SICILIAN DATE READ 03/14/90

REAGENT 0.059 DRUG 6456 25% 50% 95%

VIRUS CONTROL 0.216 Tc uGa/1i.) 50.70 69.40 198.00

CELL CONTROL 0.790 IC (uG/aL) 30.60

DIFFERENTIAL 0.574 ANTIVIRAL IrmC (AI) 1.66

DRUG 6456 ANTIVIRAL TEST VALUES CYTOTOXICITY ZEST VALUFS

P4W ON CONC. ME % VIRAL MEAN 8 CLTL COORIMETRIC
PLATE (ua/mL) O.D. CPR O.D. VIABILITY CONTROL

low B 1 -.049 100% 0.834 1001 -.004

C 3.2 -.108 1001 0.871 1001 -.007

D 10 -.135 1001 0.963 1001 -.001

R 32 0.150 74 0.905 100 -.004

F 100 -.217 100 0.073 9 -.006

high G 320 -.222 100% -.004 0 -.008
highm drug OammlUUol imed values shown we ftn adfusted numbom

SUMMARY GRAPH
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USAMRIID

Antiviral Drug Screening Program /1o//9o

STRUCTURE SUBMITTER CTR NO AVS NO
01141.01 KN-I-105 AVS-006458

DATE RECD AMT RECEIVED [mg] MOL WT (au)

12-28-89 70.40 634.929

HANDLING/STORAGE

SOLUBILITY

o

0

STABILITY

ALT NAME

DI-ISOBUTYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

DI-ISOBUTYL HOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RT LD50 MTC LAB PR CATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose - mg/kg]

ViR VR VR.- :DS0 CELL MTC TI Tr+ LAB PRT DATE VIR WST R Vt+ DOSE MTC VEH RTE D TOX SP L PR DATE

Hiv NOT ACT MT2 > 100 0 SO NTT

JE NOT ACT VERO > 320 0 SO NTT 90-03-06
JE NOT ACT VERO , 1000 0 SO NTT 90-03-22
PT NOT ACT VERO > 320 0 SO NTT 90-03-06
PT NOT ACT VERO > 1000 0 SO NTT 90-03-22

SF NOT ACT VER > 320 0 SO NT? 90-03-06

SF NOT ACT VERO • 1000 0 SO NTT 90-03-22

VEE NOT ACT VERO 155 0 SO NTT 90-03-09

VEE NOT ACT VERO > 1000 0 SO MTT 90-03-23
VV NOT ACT VEO > 320 0 SO MTT

YF 234 VERO > 1000 > 4.27 SO NTT

YI NOT ACT VERO > 320 0 SO NTT 90-03-06



PLATE UCO IN VITRO ANTI VIRAL RESULTS DRUG: AVS 8458
DRUG 6458 MTT ASSAY TAI: >0.50 SI: -

1 2 3 4 5 6 7 a 9 10 11 12
rempant baoWuld plido background

k 0.062 0.059 0.057 0.058 0.057 0.058 0.002 0.001 0.001 0.002 0.001 0.001
tax Otvo drug MM" expsrtnsf tax o

B 1.334 1.245 0.411 0.439 0.415 1.113 1.215

C 1.259 1.243 0.405 0.394 0.392 1.110 1.185

D 1.298 1.283 0.365 0.422 0.412 1.110 1.211

a 1.203 0.413 0.454 0.375 0.451 1.054 0.442

F 1.226 0.403 0.443 0.430 0.497 1.030 0.455

G 1.024 0.393 0.689 0.669 0.689 0.862 0.446

drug 6"A cocernemsbc ba"Cground
9 0.058 0.06 1 0 .061 0.060 0.060 0.061

tax.-cm Wiomat co" m " cn vO-vifue on" SOLD -highest drug ccnc value Shown are opdcal denaithe

VIRUS PTr PFA=CT D 5975-1

CELLS VERO Satisfactory; Active; Retest SPONSOR USAHRIID

SHIPMENT NUMBER 63 TEST DATE 03/06/90

STEM ADANES DATE READ 03/16/90

REAGENT 0.059 DFWG 6459 25% 50% 95%

VIRUS CONTROL 0.367 TC (uG/uL~ 320.00 :0 320.00 > 320.00

CELIL CONTOL 1.172 1C (tLQ/0L ~ 239.00 - --

DIFFERENTIAL 0.805 ANTIYTEEL IN=U (ki) 1.34 _______

DRUG 6458 ANITIVIRAL TEST VALUES C'tTOTOXICITY TEST VALUES
Raw on CONC. M(EAN 8VIRAL MEAN % CELL COLORIM(ETRIC

PLATE (uG/uL) 0.0. CPS 0.0. VI.ABILITY CONTROL

low B 1 -. 006 1001 1.163 99k 0.002

C 3.2 -. 029 1001 1.125 961 0.001
D 10 -. 027 * 1001 1.145 981 0.001
2 32 -. 001 100 1.068 91 0.002

F 100 0.029 96 1.068 91 0.002

high G 320 0.257 68 0.885 76 0.000
hhghsst drug conosflbafOm tld vakus shown t ff5Bu'msi nuomes

SUMMARY GRAPH
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APPENDIX V

SUMMARY OF COMPOUNDS SHOWING SIGNIFICANT ANTIVIRAL ACTIVITY.

The table summarizes those compounds shown to have significant antiviral activity agaist one or more

of the test viruses. The test data together with the I are given in the sheets of Appendix 3.

AVS #S OF COMPOUNDS SHOWING SIGNIFICANT ANTI-VIRAL ACTIVITY

HIV VACCINIA PUNTA TQRO YELLOW FEVER

6460 6462 6422 6456

6457 6467 6443 6458

6455 6444 6444

6466 6445 6445

6402



APPENDIX VI

SUMMARY OF SIGNIFICANT PROJECT ACCOMPLISHMENTS TO DATE AND

RECOMMENDATIONS FOR FUTURE EXPLOITATION OF FINDINGS

PROJECT TITLE: SUICIDE INHIBITORS OF VIRAL POLYMERASES AS VIRAL
PROPHYLACTICS AND BIOLOGICAL WARFARE ANTIDOTES.

a) Problems to be studied. This project will synthesize new types of antiviral drugs based
upon suicide inhibitors of viral polymerases. These compounds will be screened in
collaborative studies with the U.S. Army Antiviral Testing Facility for antiviral activity
against a spectrum of 10 viruses of interest as military disease hazards and biological warfare
agents.

b) Significance and Unioueness. Suicide and affinity inhibitors of both DNA and RNA viral
polymerases will be synthesized. This type of inhibitor contains a latent reactive moiety
which selectively and irreversibly inactivates the viral enzyme. In preliminary studies, about
30 compounds with these potentialities have been synthesized and screened for antiviral
activity in tissue culture. A number of active compounds including a new family - the
nucleoside spiroxiranes - have been identified. Cytotoxicity assays in cultured T-
lymphocytes also indicate favorable therapeutic indices for these types of drugs.

Two compounds, 2'3' sulfinyl cytidine hydrochloride and 2',02 anhydrocytidine
hydrochloride, which have proved to be highly effective against vaccinia virus in tissue
culture, will be synthesized in larger quantities for further characterization and in vivo studies
in the U.S. Army Antiviral Facility, Fort Detrick, MD. Congeners of compounds that have
shown moderate activity against Punta Toro and yellow fever viruses will also be developed.
Test data on selected compounds are given in the appendix.

Preliminary studies have begun on a series of nucleoside 5, oxaphosphorins and
dioxaphospholes that are suicide analogs directed against enzymatic displacement reactions
at the 5' a phosphate of the nucleotide substrate. The action mechanism and selectivity of
the drugs will be characterized against viral and host nucleotide polymerases in vitro.

In the continuing studies, the range and selectivity of the nucleoside spiroxiranes will be
extended by synthesizing additional members of the family. The suicide nature of their
action and sensitivity will be determined in kinetic studies using viral and cellular DNA and
RNA polymerases in vitro. Samples (75 mg) of each compound will be supplied to USAMRID
for in vitro testing. Larger samples (2 g) of compounds showing activity in vitro will be
supplied for further testing in vivo.

c) Relevance to USAMRDC mission studies. Suicide inhibitors represent a new class of
antiviral drugs potentially capable of great selectivity. Orally administered antivirals could
be militarily useful for temporary viral prophylaxis in emergency troop deployments to
environments where advance vaccination is not possible, as antidotes following battlefield
exposure to vaccinia-based or other biological warfare vectors, and in other unanticipated
epidemic situations.

d) Estimated Proiect Duration and Personnel. Organic chemist (50% time), I or 2 graduate
students. Duration 3 years.

e) Animal use. No animal or human use except USAMRDC in-house testing of antivirals
supplied as requested.


